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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHU
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pE3ylbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTensHO MPOTPaMMBbI OCHOBHOTO OOIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (ermepanpbHON pabouelt TPOrpaMMeI
BOCITUTAHUS U C YUYETOM KOHUEIIUU MPErnoJaBaHus yueOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Ja€T TpPEACTaBICHUE O MEJsIX, OOIlel cTpaTeruu
oOyueHHusi, BOCHUTAHHUS M Pa3BUTHS OOYYaAIOUIUXCS CpPEICTBaMU y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s3aTeNIbHOE IpEeAMETHOE COJIepKaHue,
npeAycMaTpUBaeT paclpelle]IEeHHEe €ro Mo KilaccaM W CTPYKTYPUPOBAaHUE MO
pazienaM W TeMaM MpPOrpaMMbl MO XHUMHH, OIpPEIETSAET KOJIUYECTBEHHBIE M
KaueCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh  M3YUYECHUS XUMHM C  YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€l, JIOTMKM  y4eOHOro  Ipoliecca, BO3PACTHBIX
0COOEHHOCTEeW  OOydarIMXCsa, ONpeaensieT BO3MOXKHOCTH —TpeaMera st
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs, a TakXe TPEOOBAHUM K
pe3yiibTaTaM 00y4eHHUs XUMHUHU Ha YPOBHE IIeJIei U3yUYEeHUS MPEIMETAa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHONW JEATEIbHOCTH OO0Yy4aromerocss Mo OCBOCHHIO
y4eOHOTro Co/iepKaHuMs.

3HaHUWE XWMHUHU CIYXUT OCHOBOM [JIsi (OpPMHUPOBAHUS MHUPOBO33PEHUS
00yyJaroIierocs, €ro MpeacTaBiICHUNH O MaTepUaJIbHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UTpalOT (opMuUpyeMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUd W 00 HBOJIIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHSA YEIIOBEUECTBA - CBHIPHEBOM, DHEPTETHUECKOM,
MUILEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 3paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allMi  BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYphI JINYHOCTH, €€ 00111el U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
0o0ydJarommxcsi, HABBIKOB HMX CaMOCTOSTEIBHOM  Yy4yeOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCJICIOBATEIILCKUX YMEHHH, HEOOXOIWMBIX KaKk B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMUT CO CHEeIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsi[Ia HA €AMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoMm B GOPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-



HAy4YHBIM 3HaHUSAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHUU OOECICUMBAIOTCS CHEIU(PUKOI
colepKaHUsl ~ y4yeOHOro TmpeaMeTa, KOTOpbIM  SABJIAETCS — [E€JarOrHYecKu
aJanTUPOBAHHBIM OTpPaXCHUEM 0a30BOM HAYKH XMMHUHU HA ONPEAEIEHHOM JTane €€
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00Iero o0pa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCA CHUCTEMbI IEPBOHAYAIBHBIX IOHATUA XUMHUHU, OCHOB
HEOPraHMYeCKOM XMMHHM UM HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSTHHA
OpraHU4eCKON XUMHUHU.

CrtpyKkTypa coiepkKaHusi MPOrpaMMbl IO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Mnoaxoja K €€ usydeHuro. ColeprKaHUE CKIIAJbIBACTCA U3 CHCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHITHI O XUMHUYECKOU
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHHU30BaHbl 1O MPUHLUITY
[IOCJIEIOBATENBHOTO PA3BUTHS 3HAHWM HAa OCHOBE TEOPETHUYECKHUX MPEICTABICHUN
Pa3HOro ypOBHS:

- aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

- Ilepmommueckoro 3akonHa J[. M. MengeneeBa Kak OCHOBHOIO 3aKOHa
XUMUMU;

- YYEHHs O CTPOEHUH aTOMa U XUMHUYECKOW CBSI3U;

- TpelnCTaBiIeHUM 00 dSJIEKTPOJUTHUUECKON JAHMCCOIMAllMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU
HOJyYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATENLHO OT OJHOIO
YPOBHS K JPyrOMY, BBIOJNHSS (PyHKUIMU OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS M BO3MOYKHOCTEHN MPAKTUYECKOIO0 NPUMEHEHUS U MOJyUYEHHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl 1O XUMUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHHUSI O XUMUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MHUPA B JIOTHUK €
e€ CHUCTEMHOM NpPHUPOAbI, LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHUIO U
METO/IaM TO3HaHUS B Hayke. M3yueHue XMMHHM MNPOUCXOAUT C MPUBJICYEHUEM
3HAHUM M3 paHee W3YUYEHHBIX YYEOHBIX MpeAMETOB: «OKpyXalouid MUP,
«buoinorus. 5-7 xiacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHHU TPOUCXOAUT (HOpPMHpPOBAHME 3HAHUNA OCHOB
XUMHUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIbHOCTH YEJOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBHI.
3amaya y4yeOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMBI XUMHUYECKHX
3HaHUU — BaXKHEUIIHNX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHHIM,
JIOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpyUOOIIEHMM K HAay4YHbIM METOJAaM I[IO3HAHMSI TPU M3YYEHUHM BEIIECTB U
XUMHUYECKUX peakiui, B ((OPMUPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHMHM B Yy4e€OHO-TIO3HABATEIBHOM M Yy4eOHO-HCCIENOBATEIbCKOM
JESITeIbHOCTH, OCBOEHUHM TMpaBWiI 0€30MacHOro OOpalleHHs C BEUIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUr XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

- (opMuUpOBaHHE HHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHuI0, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPHUHATUIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HAmpaBJICHHOCTh OOy4YeHUS HAa  CUCTEMaTHYecKoe  MpUOOIICHHE
oOydJaronmxcsi K CamMOCTOSATENbHON TMO3HABAaTEIbHON eATeTbHOCTH, HAYYHBIM
MEeTOJlaM TO3HaHUs, (DOPMUPYIOIIUM MOTHBAIIMIO W Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH;

- o0ecrnedyeHne ycaoBHM, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUYatOIIMMUCS
OMbITa Pa3HOOOpPA3HOW [EATETLHOCTH, MO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHLIUI), MUMEIOIIMX YHHUBEPCAJIILHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

- ¢opmupoBanue oOwmEH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJE YMEHHMH OOBICHATh W OIICHUBATH SBJICHUS
OKPY’KAIOLIEr0 MHUpPA, WCMOJb3ys 3HAHUA M ONBIT, MOJYYEHHbIC NPH U3YUYECHUH
XUMUHU, IPUMEHSTh UX TIPU PEIICHUHU TPOOJIeM B MOBCEIHEBHOM KU3HU U TPYAOBOM
NEeSATENbHOCTH;

- ¢dopmupoBaHHE y OOYyYalOMUXCS TyMaHUCTUYECKUX  OTHOIICHUIA,
MOHUMAaHUS IIEHHOCTH XHMMHYECKHUX 3HAHWM JUIsi BBIPAOOTKH HIKOJIOTHYECKU
eJ1IeCO00Pa3HOro MOBEACHUS B OBITY U TPYJAOBOW JESATENBHOCTH B LEISIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS  OOILEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(WISI M HAMPABICHHOCTH JATbHEHIIETO
00yueHus.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JJIS HM3YYEHUS XUMHUM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctapiisgeT 136 yacos: B 8 kiacce - 68 yacoB (2
yaca B HeJleli0), B 9 kitacce - 68 yacoB (2 yaca B HEZIEIIO).

COAEPXAHUE OBYUYEHUSA

8 KJIACC
IlepBoHayajibHbIE XUMUYECKHE TTOHATHUS
[Ipenmer xumuun. Ponp XuMun B KW3HU 4E€NOBEKa. XMMHS B CUCTEME HaAyK.



Tena u BemecrBa. DU3NYECKUE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHUE
BellecTB. [loHATHE O MeTOAAaX MO3HAHUS B XMMHH. UHCTBIE BEMIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO -MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popmysa. BaaeHTHOCTh aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCHUTENbHAsE aTOMHasg Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 0JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3znuecKre U XUMHUYECKHE SIBJICHUS. XUMUYECKash PEaKIUs U €€ IPU3HAKH.
3aKOH COXpaHEHUs Macchl BEIIECTB. XHUMHUYecKue ypaBHeHMs. Knaccuduxanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepuMenm:

3HaKOMCTBO C XMMHYECKOW MOCYy/0H, IpaBujiaMu paboThl B J1aOOpaTOpUH U
npuémamMu oOpalieHus ¢ J1adopaTtopHbIM 000PYJOBAaHUEM, U3yUYEHHUE U OIMCAHUE
(u3HUEeCKMX CBOWCTB O0Opa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJEHUE
dbu3nyeckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, pAacTUPAHHE caxapa B CTYIKE,
KUAIMIEHUE W KOHJCHCALUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKU, B3aMMOJICUCTBHE MeJia C KUCIOTON) SIBICHUHN, HAOII0/IeHnEe U
ONMKCAaHUE MPU3HAKOB MPOTEKAHUA XMMHUYECKUX pPeakuui (pasyioKeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHCIIOTBHI C XJOPUAOM Oapusi, pa3joKe€HHUE TUAPOKCHA
meau (II) mpu HarpeBanuu, B3aumojeicTBrue xene3a ¢ pactBopoM conu meau (II),
U3yYEHUE CIIOCOOOB pa3eNieHus] CMeceil: ¢ MOMOIIBI0 MarHuTa, (GuiIbTpOBaHUE,
BbIMIApUMBAHUE, JUCTUIUIALMS, XpoMaTorpadus, MPOBEIEHUE OUYUCTKU MOBAPEHHOU
coid, HaOMIOJEHHE W  ONHUCAHME  PE3YJbTAaTOB  IPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JIaHUE MOJENeH MOJEKY
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3ayx - cmech ra3zoB. CoctaB Bo3ayxa. Kucimopon - 3ieMEHT U IpocToe
BelecTBo. HaxoxkaeHwe Kuciopona B MNpUPOAE, (PU3NYECKHE M XHUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcupabl. Ilpumenenue xkuciaopoaa. CrocoObl
MOJIy4YeHUsI KHUCIIOpoAa B J1adopaTopuu W MpoMblIuieHHOCTH. Kpyrosopor
Kucioposa B mpupojie. O30H - alIOTpoIHas MOAUDUKAINS KUCIOPOa.

TernoBoit 3(PexT XUMUYECKON peakuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHJOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojlb MU MeTaH. 3arpsi3HeHHe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOsL.

Bonopona - anemeHT u npoctoe BeniecTBo. HaxoxneHune Bogopoaa B IpUpoAe,



¢uznueckue M XUMHYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI TMOJTYyYEHUS.
Kucnotsl u conm.

MounsipHbIi 00BEM ra30B. Pac4€Thl M0 XUMUYECKUM YPABHEHUSM.

dusnyueckne CBOWCTBAa BOabl. Bojga kak pactBopurenb. PacTBOpEL
HacellieHHbIE M HEHACBIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast o511 BelIeCTBa B pacTBOpe. XUMUYECKUE CBOKMCTBA BOAbl. OCHOBaHMS.
Ponp pactBOpoB B mpupoJie U B KU3HHU 4enoBeKka. KpyroBopoT BOJBI B MPUPOJE.
3arpsi3HeHHE NPUPOIHBIX BOJA. OXpaHa U OUYMCTKA PUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coemuHenuit. Oxcunbl. Kiaccudukanms
OKCHJIOB:  coJieoOpa3yrolire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIC) U
HecosneoOpasytome. Homenknarypa okcugoB. @Dusnueckue M XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccuukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuil. Du3NYeCKMEe W XMMHUYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust xkuciaor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Psp axktuBHoctm MetaiwioB H. H. bekerona.
[lonydeHne KACIIOT.

Comu. Homenknarypa coneid. Ousznueckne M XMMHYECKUE CBOMCTBA COJIEH.
[Tomyuyenue couen.

I'eneTnyeckas cBsI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEIICHUE COAECPKAHUSA KUCIOPOAA B BO3IYXE, MOIyYEHNUE,
coOupaHue, pacro3HaBaHHME U H3Y4YEHHE CBOMICTB KHCIOpOJa, HaOII0/IeHNe
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIIOBUSL BO3HUKHOBEHHUS U
npeKpaiieHus TopeHus (mokapa), O3HAKOMJIEHHE C O0O0pa3lamMu OKCHUIIOB U
ONMKMCAaHUEe HMX CBOWCTB, MOJy4Yy€HUE, COOHMpaHUE, pPACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOjJIOpojia (TopeHue), B3auMojeiicTBue Bojopoja ¢ okcuaom meau (II)
(BO3MOKHO HCTIONIb30BaHHE BHUAEOMATEpUAIOB), HaOIOJeHINE OOpa3lOB BEILECTB
KOJIMYECTBOM | MOJb, HCCIeAOBaHHE OCOOEHHOCTEH pPACTBOPEHMsI BEIIECTB C
pPa3IMYHOM  PAaCTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEAEIEHHON
MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBUE BOJbBI C METAJIJIAMHU
(HatpueM W KaubllueM) (BO3MOXKHO  HCIIOJB30BaHUWE  BHJICOMATEPHUANIOB),
UCCIIeIOBaHHEe OOpa3lOB HEOPraHWYECKHWX BEUIECTB PA3IMYHBIX  KJIACCOB,
HaOIIOZICHNE U3MEHEHHSI OKPaCKHA MHJIUKATOPOB B PAaCTBOpaxX KUCJIOT U INEIOYCH,
u3ydyeHue B3aumojencTBus okcuna menu (II) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METajUlaMM, pPEaKUUMWd HEUTpaJn3alMM, IOJy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHME OJHOIO MeETajula IPYTHMM M3 PAaCTBOPA COJIM, PELICHUE
DKCIEPUMEHTANBHBIX 3a7a4 M0 Teme «Baxuenmme Kiacchl HEOPraHUYECKUX



COEIMHEHU.

IMepuognueckud 3akoH u lIlepumognueckass cucreMa XMMHYECKHX
jnemenToB JI. U. MenpeneeBa. CrpoeHne aTomMoB. XHMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBbie MOMBITKK KiIacCUPUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX OJJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(pPOTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XMMAYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa. KopoTkonepuoanas u jymHHonepuoiHas Gopmel [lepuoandeckoit
cucreMbl xumuudeckux dsemeHtoB JI. M. Menneneesa. Ilepuoasl U rpynisl.
PU3NYECKNN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U I'PYIIIBI JIIEMEHTA.

Crpoenne atromoB. CoctaB atoMHbIX saaep. M3oTonsl. DiekTponsl. CTpoeHue
AJEKTPOHHBIX  000JOYEK aTOMOB IMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckout cucremsl J[. M. MengaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTA H3MEHEHHUSI paauyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [lepuoanyeckoro 3axkoHa u [leproanvyecko CUCTEMBI XUMUYECKUX
AJIEMEHTOB Uil pa3BUTUs Hayku W mnpaktuku. J[. WM. MenpeneeB - yuy€Hbli U
rpakIaHUH.

Xumudeckass cBsi3b. KoBaneHTHas (mojsipHas ¢ HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

CreneHb OKHCIICHUS. OKUCIUTETBHO ~-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
ITponecchbl okuciieHHusI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCRepuUMenm:

M3yueHHe oOpa3loB BEIIECTB METAVIOB M HEMETaJUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA I[IMHKA C pPAaCTBOPAaMHM KHUCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MOPUMEPBI  OKUCIUTEIBHO -BOCCTAHOBUTENBHBIX —PEAKIUI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanuzanys MeXnpenMETHBIX CBSI3€H MpPU HM3YYEHHMM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO -Hay4YHbBIX
MOHATHUM, TaK U MOHATHH, SBIISIIOIIUXCS CUCTEMHBIMH JJISI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[UKJIA.

OOG1ue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAy4YHBIM (akT, TUMIOTE3a, TEOPHSs,
3aKOH, aHajdu3, CHUHTE3, Kiaccuukaius, NEePUOJAUYHOCTh, HAOJIOJICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,



U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHUMN 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, a3, (U3MYECKUE BEIUYHMHBI, CAUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE TTOPOIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKasi peaKkIus

Ilepnonmueckuit 3akoH. [lepuonnueckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX NEPUOMAOB, Kalusg, KalblHUs © HX
COCAMHEHUNM B COOTBETCTBMM C IIOJIOKEHHEM »JJieMeHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUIBl XUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALUINUYECKOW PEIIETKU U
BUJIa XUMHYECKOH CBS3U.

Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pPAa3IUYHBIM KJACCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XumMuueckux peakiiyii Mo pa3audHbIM MprU3HaKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENEHENW OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpaTHUMOCTH, MO
YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKHE PEAKIUU, TEPMOXUMHUYECKHE
YpaBHEHHUSI.

[Tonsitue o ckopocth XxumHuueckor peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTEHHBIX M TeTEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsitue o xumuueckoM paBHoBecuu. DakToOpBI,
BIMSAIOLNIME HA CKOPOCTh XHMHYECKOW PEAKIMH M TOJOKEHUE XHUMHYECKOIO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  DJICKTPOHHBIN  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenue YPaBHEHH
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM C  HCIOJIb30BAaHUEM  METOJAA
AJIEKTPOHHOTO OajaHca.

Teopust SNEKTPOIUTUYECKON AUCCOIUALIUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M [HCCOLMAIMM BEUIECTB C PA3JIMYHBIMH BHJIAMHU
XuMu4eckoi csizu. CteneHp Auccounanuu. CHUIIbHbBIE U Ca0bIe JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y CIoBUS MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBbIE YypaBHeHUs peakuuil. CBoOMCTBAa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUIN 00 3JEKTPOIUTHYECKON TUCCOIHALINH.



KauecTBeHHble peakiuu Ha HOHBI. [loHATHE O THApONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAIMU KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB - METAJUIOB M HEMETaUIOB (rpadura W amMasa), CIOKHBIX BEIIECTB
(xJopuja HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pPEaKIHH
OT BO3JCHUCTBUA PA3JIUYHBIX (PAKTOPOB, HCCICIOBAHUE BJICKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, IIpolecca AUCCOLUMALMU KHUCJIOT, LIEJIOYEeH U COJIer
(BO3MOXXHO  HMCIIOJIb30BAaHWE BUJEO  MATEpUAJIOB), IPOBEJACHHE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPU3HAKK  NPOTEKAHHWS  pEeakKuud  HOHHOro  OOMeHa
(oOpa3zoBanue ocajka, BbIJIEJICHUE Tra3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX  IPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIAN
(ropeHue, peakuu pas3ioKEeHUs, COEAMHEHHUs), PACIO3HABAHWE HEOPTraHUYECKHX
BEIIECTB C TOMOIIBKD KAYECTBEHHBIX PpPEAKIMA HA HOHBIL, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemerayibl 1 X cOeMHEHHUS

OOmiass xapaktepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CtpoeHne U (pU3MYecKue CBOMCTBA MPOCTHIX
BEILIECTB - FaJOreHOB. XMMUYECKHUE CBOMCTBA HA IPUMEPE XJIopa (B3auMOIECTBHE
C MeTajUlaMH, HeMeTaUlaMu, IiejgodaMu). XiopoBojopoa. ComsiHasg KHCIIOTa,
XMMHUYECKUE CBOWCTBA, IOJYyYEeHHE, NOpuMeHeHue. JlelcrBue xyopa H
XJIOPOBOAOPOJA HA OPTaHU3M YesoBeKa. BakHenne XI0pruabl U UX HaXOKICHHUE B
IIPUPOJIE.

O6mas xapakrepucTrka 35eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOWCTBA
IPOCTBIX BEIIECTB - KUCIOPOa U cepbl. AJITIOTPOIIHbIE MOAU(PHUKAIIUN KUCIOPOa U
ceppl. XUMHUYECKHE CBoWcTBa cepbl. CepoBOAOpON, CTpoeHHE, (U3HYECKUE U
XUMHAYECKHE CBOMCTBA. OKCHIBI CEpbl KAK NMPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas  kucnotra, ¢uU3MYECKMEe W XMMHUYECKHE CBOWCTBa (00mIME  Kak
MpeICTaBUTENs Kjlacca KHUCIOT U crenuduyeckue). XUMHUYECKHE peakiuH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CMoco0a TMOJyuYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCHOTBI. COMM CEPHOM KHUCIOTHI, KAYECTBEHHAsI PEaKLMs HA
cynbdar-uoH. HaxoxaeHue ceppl U €€ COeNMHEHUW B MpHUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKpY)KaroUed Cpeabl COSNMHEHUSIMU Ccepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

OO6mrast xapaktepuctuka d3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENEHU OKUCIECHHS. A30T, paclpOCTPaHEHHUE B IMPUPOJE,
du3nueckue u xumudeckue cBoiictBa. KpyroBopor a3ora B nmpupojae. AMMHUAK, €ro
¢usnyecKkue U XUMHUYECKUE CBOMCTBA, oyuyeHue u npumeHenne. Conu aMMOHus,
ux (pU3NYECKrUe U XUMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha



MOHBl aMMOHUS. A30THasi KHUCIOTa, €€ MoydeHue, (PU3NYECKUe U XUMHUYECKUE
cBolicTBa (OOmIME Kak TMpEACTAaBUTENsl Kiacca KHUCIOT M creuudduueckue).
Hcnons3oBaHne HUTPATOB M COJIEM aMMOHHA B KAauyeCTBE MHUHEPAIBbHBIX
yao0peHuil. XUMHYECKOE 3arps3HeHUE OKPYKAIOIICH Cpebl COCTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOKIW, 3arpsA3HEHHE BO3Ayxa, NOUYBBI W BOoJoéMoB). Docdop,
ajuoTponHble Moaupukanuu dochopa, puznyeckue U XUMUYECKHE CBOMCTBA.
Oxkcun gocdopa (V) u dbochopnas kucinora, puznueckrue 1 XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

Obmas xapaktepuctuka 3neMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHM  OKHCICHUA.  YTJIepojd,  aJUIOTPOIMHbIE
MoIU(pUKALUK, paclpoCTpaHEHHE B NPUPOAE, (PUINYECKUE UM XUMUYECKUE
cBoiicTtBa. Ancopbuusi. KpyroBopot yriepoaa B npupozae. OKkcuabl yriepoja, ux
(u3nuecKre 1 XUMHYECKHE CBOICTBA, ICMCTBUE HA )KUBbIE OPTaHU3MBI, TOTYYEHUE
Y NPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBbI, CBA3aHHbIE ¢ OKCcuAOM yraepoaa (I1V),
rUNoTe3a ri100adbHOrO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3¢ dekT. YroibHas
KHACIOTa M €€ COoiM, UX (PU3MUecKHe M XHUMUYECKUE CBOWCTBA, MOJIYYEHHE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-vOHBI. Vcmonb3oBaHME
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavasibHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTHIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, HePTH),
MPOJIYKThl MX TepepadoTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOrMUECKH BaXKHBIX BELIECTBAX: JKUpaX, O€lKax, yriieBoJax - U Ux
poJii B JKHM3HM YEJIOBEKAa. MarepuaJbHOE €IUHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmyeckne u XHUMHYECKHE CBOWCTBA, TMOJyYEHUE W
npumeHeHnue. CoeguHeHus: KpeMHus B npupoae. O0ume npeactaBieHus 00 OKCHIe
kpemuus (IV) u kpemuueBoit kucnote. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBIIUICHHOCTH. BakHelIne CTpOoUTeNbHbIE MaTepualbl: KepamuKa, CTEKIIO,
1eMeHT, OeToH, kene300eToH. I[IpobGiaeMbl  6€30macHOr0  HMCIOJb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHHUe 00pas3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TPU3HAKOB
WX TIPOTEKAHUs, OMBITHI, OTPaXKamIMe (U3NUYECKUE W XUMHUYECKHE CBONCTBA
TaJIOTEHOB M WX COEIMHEHHHA (BO3MOXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpaslaMud XJIOPUIOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl HU €€  COCAMHEHHMSIMU  (BO3MOYKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOJEHIE Tpoliecca OOyriIMBaHUs caxapa IMoJ JACHCTBUEM



KOHLICHTPUPOBAHHOM  CEpHOW  KHUCJIOTBI, M3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEJCHNE KAUECTBEHHOW peakluu Ha cyJbdar-
MOH W HaONIoICHWE TpH3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3UUECKUMHU
cBoiicTBamMu a3oTa, (ochopa W UX COCAMHEHHMH (BO3MOXXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), 00paszliaMu a30THBIX U (POchHOpHBIX ynoOpeHud, moixydeHue,
coOupaHue, paclo3HaBaHWE U U3YYCHUE CBOWMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peaKIMii Ha HOH aMMOHUSA U (pochaT-uoH U U3yUYeHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aUMOJACHUCTBHE KOHUEHTPUPOBAHHOW A30THOW KHUCIOTBI C MEIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJENen
KPUCTAJUIMYECKUX pEemETOK anmasza, rpadura, QysuiepeHa, 03HAKOMIIEHHUE C
IOPOLECCOM aJCcOpOLMHU PACTBOPEHHBIX BEUIECTB AaKTUBHUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTUBOrasa, MOJIyueHHE, COOMpaHHEe, PAcIlO3HABAHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEICHUE KAUYE€CTBEHHBIX PEAKUUN Ha KapOOHAT U
CUJIMKAT-UOHBI M W3YYEHHE NPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
IIPONYKIUEN CUIIMKATHON IIPOMBILIJIEHHOCTH, PELIEHNUE DKCIIEPUMEHTAJIBHBIX 3a7a4
110 TeMe «BakHenIe HeMETAIIIbl U KX COSIUHEHU.

MetaJuibl U X COeIMHEHUS

OO0mas xapakTepUCTUKa XMMUYECKUX AJIEMEHTOB - METaJUIOB HA OCHOBAHHUH
UX mnoJokeHus B llepmoamueckor cucremMe xumuuyeckux osnemenrtos . U.
MenpneneeBa u crpoeHust atToMoB. CTpoeHne MeTasioB. Meraundeckasi CBA3b U
METaJUINYEeCKasi  KPUCTAUIMYECKAass  PEIIETKa.  DJIEKTPOXUMHYECKUH  psil
HanpsokeHuil MetaiioB. dusnueckue U XUMUYECKHE CBOMCTBA MeTayuioB. OOmue
CcnocoObl MOJydyeHUs MeTasioB. lloHSATHE O KOppPO3UMU METAIOB, OCHOBHBIE
CHOCOOBI 3amuThl MX OT Koppo3uu. CmnaBbl (CTalb, YYrYyH, JIOPATIOMHUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaiuibl: MOJIOXKEHUE B llepuoguueckon cucTEME XMMUUYECKUX
anemeHntoB [[. M. MenaeneeBa, CTpoeHHE HX aTOMOB, HaXOXKIECHHUE B IPHUPOJE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi W Kanus). OKcuubl u
TUAPOKCUIBI HATpusi M Kanug. [IpuMeHeHHe WIEIOYHbIX METAUIOB U HX
COCIMHEHU.

IllenouHO3EeMENIBbHBIC METAJIBI MAarHUM U KaJIbIIMU: MOJIOKEHUE B
[Tepnoanueckont cucreme xumuueckux aneMmeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XkAeHue B pupoe. Pu3nyeckue u XUMUIECKUE CBOMCTBA MarHus
u KanblMs. BaxHelmume coeauHeHUs KaiblLMs (OKCUA, THUIPOKCHA, COJIM).
XKécTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AJIFOMMHUNA: TI0J0KeHUE B [leproanueckoil cucTeMe XUMHUYECKUX JIEMEHTOB
. . MeHneneeBa, CTPOEHHUE aroma, HAXOXJICHUE B mpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHHS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHUAA
AITIOMHUHUS.



Keneso: nonoxkenue B [lepuoauyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /l.
N. MengaeneeBa, CTpoeHUE aToMa, HAXOXKIECHHE B mnpupone. Puznueckue u
XUMUYECKUE CBOMCTBA kemne3a. OKcuabl, Tuapokcu bl U conu xenesa (11) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyYECHHE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C 00pa3laMyd METAJUIOB M CIUIaBOB, UX (U3HMYECKUMU
CBOMCTBaMM, HW3Y4YEHHUE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICUCTBUS OKCHAA
KaIbI[Usi W HATpUsl C BOJOW (BO3MOXHO HCIOJIL30BaHUE BHUICOMATEPUATIOB),
UCCIIEJOBAHUE CBOMCTB JKECTKOM BOJIbI, MpOIECCa TOPEHHUS KEJe3a B KHUCIOPOJE
(BO3MOXKHO ~ HCIIOJIb30BAaHUE  BUJCOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUSA
KAUECTBEHHBIX PEAKLIHUN HAa WOHBI: MarHus, KaJIbLUs, aJlOMUHUS, LIUHKA, KeJe3a
(I1) u xene3a (I1I), mequ (II), HaOIrO/IEHKE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
IJAMEHU HWOHAMHM HATpUs, KaJIusd U KaIbUs (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHHE aM(POTEPHBIX CBOMCTB THAPOKCH]IA ATFOMUHUS
U TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BaxHenime
METAJLIBI U KX COCTUHECHUS.

XHMMHS M OKPY:KaOLIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM KW3HHM 4eEJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momormb mnpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKaroliew cpeabl (MpeaenbHasl AOMyCTUMast
KOHIIeHTpalus BeulecTs, aanee - [1JIK). Poias xuMun B pelieHHH 3KOJOTHUECKUX
pooIeM.

Xumuueckuii IKCRepuUMenm:

U3y4eHue o0pasioB MaTepHalIOB (CTEKJIO, CIUJIaBbl METAJIOB, MOJIMMEpPHBIE
MaTtepuabl).

Mesicnpeomemmuoie cea3u

Peanuzanust mMexnpeAMETHBIX CBS3€H MpU U3YYEHUH XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OONUX ECTECTBEHHO -HAy4YHBIX
MOHSATUM, TaK W TIOHSATUM, SBIISIFOUIUXCS CUCTEMHBIMU JJISI OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUS: HAy4HBIM (PakT, THUMOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KiacCU(UKAIMs, TMEePUOJUYHOCTh, HAOIIOICHHE,
SKCIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SIBJICHUE, MAPHUKOBBII
3 eKT, TEXHOIOTHS, MATEPHUAITHI.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIbI, PAJAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsii, MPOBOJHUKH,
MOJIYITPOBOJTHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,



arperaTHOE€ COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUINYECKAs
peméTka, CIUIaBbl, (PU3MUECKUE BEIMYMHBI, €AMHUIBI U3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3B€3/1bI, CoJHIIE.
buonorust: ¢gorocunres, apixaHue, Ouocdepa, 3KOcHCTEMa, MHHEPAIbHBIC
yIn0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.
['eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TIOPOIHI,
T0JIe3HbIE HCKOMIAeMBbIE, TOTLTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0JA€ OOyuYeHHs] XUMHUU B €AMHCTBE y4eOHOW U
BOCIIUTATENBHON JESATENBHOCTH B COOTBETCTBUHU C TPAAULUOHHBIMA POCCUNCKUMHU
COI[MOKYJIbTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSMH, MPUHATHIMA B
oOlIeCTBE MpaBWJIaMM W HOPMaMd TOBEJCHHUS U CIOCOOCTBYIOT Ipolleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00YyUYaIOIIUXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXalOT  TOTOBHOCTh  OOyYaroOIIMXCS
PYKOBOACTBOBATbCA CHUCTEMOM TO3WUTUBHBIX I[IEHHOCTHBIX OpHEHTAUUA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) NnaTPpHOTHYECKOTO BOCTINTAHUSI:

LIEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HAcCJIE€AWI0, MOHUMAaHWs 3HAYEHUS XHMHUYECKOW HAyKH B KU3HH
COBPEMEHHOTI'0 O00IeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM HH(pOpMalMeil o
MEPENOBbIX JOCTHKEHUSX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) Ipa’kKIaHCKOr0 BOCITUTAHMA:

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEOBATEIbCKON, TBOPYECKOM W JPYyrux  BUAaX
NeSITEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUM Y4YEOHBIX, [O3HABATEIbHBIX 3a7a4, BBIIOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUH y4E€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMONIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpolecce 53TOH Yy4yeOHOH JeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEJACHUE M IIOCTYIKM CBOMX TOBApHUIIEH C IO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaAKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM W COCTAaBIIAIOLINE
OCHOBY JIJISi TIOHUMAHHs CYITHOCTH HAyYHON KapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA NPUPOJIBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHbIE HA TOJIyYEHHWE HOBBIX 3HAHUN IO
XUMUHU, HEOOXOAMMBIC NJisi OOBSICHEHUS HAOJII0JaeMbIX TMPOIECCOB M SBICHUH,
MO3HABATENIbHOM, MH(GOPMAIMOHHON M YHMTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOW pabdoOThl C y4eOHBIMM TEKCTaMM, CIPABOYHOU
JUTEPATYPOM, JOCTYNHBIMU TEXHMUYECKUMHU CpeacTBaMu  HMHGOPMAIIMOHHBIX



TEXHOJIOT UM,

UHTEpeC K OOYYEHUI0O M TO3HAHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TMPOCKTHOM W  HMCCIEIOBATEIHCKOMN
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEHIIIEM;

4) dhopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIECHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 JKW3HHW, OCO3HAHHWE TOCIEACTBUN WU
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJIEHUS aKOT0Jisl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOJIIOIGHHUSI TpPaBWJI  OE30MaCHOCTH MpU  OOpallleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

5) Tpya0BOT0 BOCTIMTAHUS:

HMHTEpEC K MPaKTUUYECKOMY M3YUYEHUIO npodeccuit u Tpyaa pa3auyHOTo poja,
YBOKEHHE K TPyAy M pe3yjibTaTaM TpPYJIOBOW NESITEIBHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHMSI TPEIMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIH BBIOOP
WHUBUyAJIbHON TPACKTOPUU MPOJOHKEHHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEMN,
yCHEuHON MpoPeCcCUOHATIBHON JEATEIbHOCTH U Pa3BUTUSI HEOOXOJAUMBIX YMEHHUM,
TOTOBHOCTH aJaliTUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) K0JOrNYecKOro BOCTIMTAHUS

HKOJIOTUYECKH I11eJIecCO00pa3Hoe OTHOIIEHWE K TPUPOJEC KaK HCTOYHHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIlIeCTBOBAaHMS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O0e3zonmacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bu3MYecKOMy U TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIOJICHUS
mpaBuiI 6€30MacHOro MOBEACHUS TIPU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaIIMsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIyYyaeMble MPU U3YYCHUU XUMHH, JJIs
peleHns 3a7a4, CBA3aHHBIX C OKPYKaloled MPUPOAHON CPEeoM, I MOBBILICHUS
YPOBHSI  DKOJIOTHYECKOW  KyJbTYpbl, OCO3HaHUsA TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM W MyTeH WX PEMICHUS MOCPEACTBOM METOJOB XHUMUU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIJICIAIOT 3HAYUMBIE TSI
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHUsl, IPUHIIHII,
runore3a, ¢GakT, CcucTeMa, IMPOIEeCcC, OKCIEPUMEHT U Jpyroe.), KOTOphIC
WCIIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpEIMeTax M TO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTWHE MHpPA, U YHUBEPCAIbHbIC yu4eOHbIC NEeUCTBUs (MIO3HABATEIHHBIC,



KOMMYHUKATHUBHBIE, PErYyJSTUBHbBIE), KOTOpble 0O0OecrneuynBaloT G(OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4YEOHOMU
JEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAHWI: PaCKpbhIBATh CMBICI XMMHUYECKHX TOHSTHHN (BBIACNATH UX XapaKTEepHBIC
MPU3HAKKU, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMHU TOHSITUSMH), HCIOJIb30BAThH
MOHATHS I OOBSICHEHHS OTACIBHBIX (PAKTOB U SIBJICHUH, BRIOMpATh OCHOBAHUS U
KpUTEpUHU NI KJIacCU(PUKAMKA XUMUYECKUX BEHIECTB M XUMHUYECKUX PEaKIHi,
yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBA3M MEXIYy OOBEKTaMU HU3Y4YCHHUS,
CTPOUTH JIOTHUECKUE PACCYXICHUsI (MHIYKTUBHBIC, IEYKTUBHBIEC, 110 AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B TPOLIECCE TO3HAHUS TOHATUSA (NIpEAMETHbIE U
MeTarpeJIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIOIb3yEMbIEC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEIIbHbIC MPEJCTABICHUS -
XUMHUYECKUW 3HaK (CHMBOJI JJIEMEHTA), XUMUUYeckas ¢opmysia U ypaBHEHHE
XUMHUUYECKON peakIuu - MpU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3a/1ad, C YYETOM
ATUX MOJICJIBHBIX MPEACTABICHUM BBISIBISTh U XapaKTEPU30BaATHb CYIICCTBEHHBIC
MPU3HAKN U3Y4aeMbIX OOBEKTOB - XUMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIHi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICJCTBEHHBIE CBS3HM WU
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUA .

YMEHHE HCMOJb30BaTh IMOCTABICHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI 7151 (HOPMHUPOBAHUS TUTIOTE3HI TI0 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJO0M IIpollecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €ro Pe3ysbTar, (OpMYyIUpPOBaTh 00OOIICHUS U
BBIBO/JIbI IO pe3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUSA, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpaTh, aHAJIW3UPOBATH W MHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3TUYHBIX BHJIOB W ()OPM TPEJICTABICHUS, MMOTYYaEMYyIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIMTepaTypa XHUMHYECKOTO COJEpKaHHs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTHUYECKH OLICHUBATh MNPOTUBOPCUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE MPUMEHATH Pa3INYHBIE METOJIBI M 3aMpOChl MPU MOUCKE M O0TOOpE
uHOpPMAIIMU W COOTBETCTBYIONIUX JIaHHBIX, HEOOXOJMMBIX [JIsi BBITIOJHEHUS



y4eOHBIX U MO3HABATENIbHBIX 337a4 ONpPeNeNEHHOTO THIA, MPUOOPETEHNE OMbITA B
00JIaCTH  MCIOJB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJb30BaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMY HpeacTaBiIeHUs WHOOPMALIUU U
WUTIOCTPUPOBATh pElIaeMble 3a7a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE HCNONb30BaTh U AHAIMU3UPOBATH B TIpoliecce Y4eOHOU W
UCCIIEIOBATENBCKON AESITEIbHOCTH MH()OPMAINIO O BIMSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBa M TPAHCIOPTa HA COCTOSIHUE OKPY’KAIOWIEW NPUPOIHON
Cpellbl.

KoMMyHUKATHBHBIC YHHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

yMEHUSI 3ajJaBaTh BOMpPOCHl (B XoJe jauaiora W (WIM) TUCKYCCHUH) TIO
CYLIECTBY  00CyXnaeMoil  TeMbl, (OpPMYyJIUpOBaThb CBOM  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJIbTaThbl  IO3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX UM IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALNIO
pE3yNbTATOB BBINOJIHEHUS] XUMHUYECKOrO SKCIEpUMEHTa (1abopaTopHOro OIbITa,
nabopatopHOi pabOTHI O UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEJOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PEIICHHUH
BO3HUKAIOIIMX NpoOJieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuui (00CykaeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUM, OINpEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CaMOCTOSITENIBHO OIPEAENATh LENH JACSITEIBHOCTH, IJIAHUPOBATH,
OCYUIECTBJSATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanboiiee 3(PpPEeKTUBHBIE CIOCOOBI PEIICHHS YYEOHBIX U
NO3HABATEJIbHBIX 33J1ay, CaMOCTOSITEIBHO COCTaBISATb WJIA KOPPEKTHUPOBATH
MPEJIOKEHHBIM  aJITOPUTM  JIEMCTBUM MPU BBINOJHEHWHW 3aJaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAaxX - BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO PE3yJbTaTa 3asiBICHHOW UEIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUU.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTENbHOTO
COJIep>KaHMs, YCTAHOBIIEHHOTO JlaHHOW (enepanbHO paboueld MNporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYyYarOUMMHUCA Hay4yHbI€ 3HAHUS, YMEHHUS M CHOCOOBI
NeuCcTBUN, crnenuuyeckne Uil  TpPeAMETHOW 00macth  «XUMHS», BUIBI
NEATEIbHOCTH MO  IOJYYEHUIO HOBOIO  3HAHMUS, €ro HWHTEpHpETaLHH,



npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.
K koH1y 00yueHusi B 8 kiiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pAacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHX MOHATHI: aTOM, MOJIEKYJA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT ¥ HEOJHOPO/IHASI), BAJIECHTHOCTh, OTHOCUTEJIbHAST aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Jsl XUMUYECKOro AJIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJl, KHCJIOTa, OCHOBAaHUE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasi peakius, KiacCU(pUKaIus Ppeakluil: peakiuu
COCAMHEHUS, PEAKIUU pPA3JIOKEHUS, PEAKLUU 3aMELICHUs, pPEeaKUuu
oOMeHa, 9K30- U SHJOTEPMUUYECKUE PEAKIINH, TEIJIOBOU d(PPeKT peakuuu,
AJIpO aTOMa, JIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTallb, palyC aToma,
XMMHWYECKasl CBS3b, MOJSPHAS W HEMOJISIPHAS KOBAJICHTHAs CBSI3b, HMOHHAS
CBSI3b, MOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJII BEILIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHMYECKUX IOHATHM U
IIPUMEHSATH T ITOHTHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;
UCIIOJB30BaTh XUMHUYECKYH) CHUMBOJIUKY [JIi COCTaBlieHHs (Gopmyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENEATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCIICHUS  JJIEMEHTOB B OWHApHBIX  COCIMHEHHSIX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEIMHEHUU MO
dbopmynam, BHUJ XUMHYECKOM CBsI3M (KOBAJICHTHAassT M HOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbici [lepunonnueckoro 3akona J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMaHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MUX MoJiokeHus B llepuoamdeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TadOiuunyo ¢opmy Ilepuoamaeckoit
CUCTEMbl XMMHUYECKMX DJJIEMEHTOB: pa3jiuyaTh TOHSITHS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «modouHas noarpynna (b-rpymnma)y», maneie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTH OO0O3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuonnueckas cucrema XuMmuueckux dyemeHtoB J[. U.
MeHneneeBay C YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB | 3apsij sjpa, oOIIee YUCIo dJIEKTPOHOB



U pacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA,
XAMHUYECKHAE PEaKIUH (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTCPU30BATH (OHI/ICI)IB&TI)) O6HII/IG XMMHYECKHE CBOMCTBA BCIICCTB
Pa3JINYHBIX KJIACCOB, ITOATBCPIKAAA OIMMCAHHUC IIPUMCPAMHU MOJICKYJIAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHNYCCKUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX KAaYCCTBCHHOI'O
CoCTaBa, BO3MOHOCTH IIPOTCKaHUA XHMHUYCCKHX HpeBpaHlCHI/Iﬁ B
Pa3INYHBIX YCIIOBHUAX,

BBIYHCIISITh OTHOCUTENBHYIO  MOJICKYJISIPHYIO U MOJISIPHYIO MacChl

BEIIECTB, MACCOBYIO JOJTIO XUMHUYECKOTO DJIEMEHTA 10 hopMyIIe
COCIMHEHHS, MaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOU PEaKITnu;

IIPUMEHSITh OCHOBHBIC OIIEPAIIMM MBICIUTEIBLHOMN JEITCIBHOCTH - aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTHU3alli0, KiIacCHU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBEHHBIX CBSI3€H - 11 M3Y4YEHUsS] CBOMCTB
BCIIECTB W XUMHUYECKHX pEaKIUi, eCTeCTBCHHO-HAYYHBIE METOIbI
MO3HAHUS - HAOJIOJeHNEe, W3MEPCHHE, MOJCIHPOBAHUE, SKCIICPUMCHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeIOBaTh  MpaBUjiaM  TOJIb30BAaHUS ~ XMMHUYECKOM  mocylAol U
JabopatopHbIM 00OpyIOBaHUEM, a TaKXKe IMpaBwiIaM oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSAMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB TI0 TIOJYYCHHIO W COOMpAHUIO
razoo0pa3HbIX BeENIECTB (BOJOPOJa MW KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMPEICIEHHOW MAacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TMPOBOJAUTh  XHUMHYECKHE  OKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IEJI0YEH M KUCIIOT C MOMOIIBI0 WHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHIy o0yueHust B 9 kJjiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pPAaCKpBIBAaTh CMBICJ OCHOBHBIX XHWMHWYECKUX TMOHSATHUA: XUMHWYECKUU
AJIEMEHT, aTOM, MOJEKYJia, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CI0’KHOE BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHCJICHUsI, XUMHUUECKasl PeaKilusi, XMMUYECKasl CBsA3b, TEIJIOBOW 3(PdekT
peakinuu, MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DIEKTPOJIUTHI,



HEDJICKTPOJIMTHI, JJIEKTPOJUTHYECKAsT UCCOIMALIMS, PEaKUUU HOHHOIO
oOMeHa, KaTanW3aTop, XWUMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBIE PEAKIUH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHCJIUTENIb,  BOCCTAHOBUTEIID, OKHCJICHHME Y  BOCCTAHOBJICHHUE,
aTOTponus, aM(pOTEPHOCTh, XMMHUYECKasi CB3b (KOBaJIeHTHAs, MOHHAS,
MeTaJlJTN4YecKas), KpHUCTa/UIMUecKas pemeéTka, KOoppo3us METAJLIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKluu, TMPEACTbHO JIOMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHMYECKMX TMOHSATHM U
MIPUMEHATH ITU MOHITUSA MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;
HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBlIeHHs (opmy

BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, NPUHAIEKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJIAacCy CO€AMHEHUH mo (opmyiaM, BUI XUMHYECKOU
CBS3M (KOBaJICHTHAs, WOHHAs, METaJUINYECKas) B HEOPraHMUYECKUX
COEMHEHMSIX, 3apsl MOHA MO XMMHUYECKOH (popmyre, xapakrep cpenbl B
BOJHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAJUIMYECKON
PELIETKN KOHKPETHOT'O BEILECTBA;

packpsiBath cMbICH [lepuoanueckoro 3akona J[. 1. Menaeneesa u

JEMOHCTPHPOBATh €ro TOHWMaHWE: ONHCHIBATh W XapaKTePU30BaTh
tabnnuynyro ¢opmy Ilepuonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTh TOHSTHS «IJIaBHas moArpynma (A-rpymma)» U «mobodHas
noarpymnmna (b-rpynma)», Mamsie u OOJBIIME TEPHOIBI, COOTHOCHTH
0003HauYeHUs, KOTOpbIE HMEIOTCS B MEPUOJUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB  XMUMHYECKHUX
JJIEMEHTOB (cOCTaB W 3apsAn sapa, oOIee YHCIO DSJIEKTPOHOB U
pacnpeneneHue UX 10 DJEKTPOHHBIM CJIOSM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJICMEHTOB M MX COCIWHEHUI B
npeenax MaiblX MEPUOOB M TIaBHBIX MOATPYII ¢ YUETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUYECKHE 3JIEMEHTbI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOUIMX B pPEaKIHUU
BEUIECTB, M0 TEIJIOBOMY 3(PPeKTy, M0 MU3MEHEHHUIO CTEIEHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U CleUU(PUUECKUE XUMHYECKHE
CBOMCTBA TMPOCTHIX U CIOXHBIX BEIIECTB, TMOATBEP)KIasi OIUCAHUE



IpUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTABJIITH YPAaBHEHUS  JJIEKTPOJUTUYECKOM JUCCOLMALMM  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMNA NOHHOTO
oOMeHa, YypaBHEHHUS peakiuil, TMOATBEPKIAIONIMX CYyIIECTBOBAHHUE

TE€HETUYECKOM CBS3H MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

PaCKpPbIBATh CYHNIHOCTH  OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ

MMoCpeaACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XHMHUYCCKHUX IIPEBpallleHUd B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYI0  MOJICKYJISIPHYIO U MOJISIPHYIO MacChl

BEUIECTB, MAacCCOBYIO JOJI0  XMMHUYECKOTO 3JIEMEHTa 110 popMyJie
COEIMHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUUECKON PEAKIIHH;

cOOJII0/1aTh MpaBUIIA MOJIb30BAHUSI XUMUYECKON MOCYI0M U TaOOPaTOPHBIM
o0opyZoBaHUEM, a Takke TNpaBWwiIa oOOpalleHus] C BelIeCTBaMH B
COOTBETCTBUM C HMHCTPYKUUSMH IO BBINOJHEHUIO JIaDOpATOPHBIX
XUMUYECKUX OINBITOB M0 TMOJYYEHUIO U COOHUpaHUI0 Ta3000pa3HbIX
BEILICCTB (aMMHUaKa U YIIICKUCIIOrO Ta3a);

MPOBOJIUTH PEAKIIMU, TOATBEPKIAIONTNE KAYECTBEHHBIN COCTaB Pa3IMUHbIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OPOMHI-, WOAWI-,
kapOoHat-, ¢ocdar-, cuwiIMKaT-, Cyinbdar-, THUIPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI W HWOHBI HM3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

IIPUMECHSITH OCHOBHBIC OIIEPAIIMM MBICIUTEIBLHOMN JIEITCIBHOCTH - aHAIN3 H
CHUHTE3, CPaBHECHHE, 0000IICHNE, CHCTEMATH3AIINIO, BRISIBICHUE TPUINHHO-
CJICICTBEHHBIX CBSI3€H - JJISI M3yYCHHs] CBOMCTB BEIIECTB U XUMHUYECKHUX
peaknuii, eCTECTBEHHO-HAYYHBbIC METOJbI TIO3HAHUSA - HAOJIOICHNE,
U3MEpEHUE, MOACIMPOBAHUE, IKCIICPUMEHT (PEAIbHBIM U MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsinvecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB u KonTposibHbIe IIpakTuyeckue JJyiekTpoHHbIE (UG pPOBbIE)
n/n TeM MPOrpaMMBbl Beero padoThbI padoTbI o0pa3oBaTe/ibHbIE PeCypChl
Pasjen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMHS — BaXkHas 00J1aCTh
€CTECTBO3HAHUS U bu6nuorexa [IOK
11 IIPAKTUYECKON IeATEIbHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa n xummnueckue bu6mmoteka [IOK
12 peaku 15 . https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
Boznyx. Kucnopon. IToustue 06 bubanoreka LIOK
2.1 OKCHJaX 6 . https://m.edsoo.ru/7f41837c
Bomopon. Tlonstre o kucmoTtax bu6nuorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 but6mmoreka [IOK
2.3 OCHOBaHMSIX S 1 . https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI but6mmoreka [IOK
24 HEOPraHUYECKUX COCAUHEHUI 1 . L https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznea 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHune aTOMOB.
Xumudeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

bub6nmoreka IIOK

3.1 7
XUMHYECKUX 31eMeHTOB [[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue atoMa
> XuMuyeckas CBS3b. 8 bubnunorexa LIOK
' Oxncmmrennio https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIIBbHBIC peaKHI/II/I
Utoro no pazneny 15 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KVIACC

KosinuecTBO YacoB JJIEKTPOHHbDIE
H (undposbie)
No /nt AaHMCHOBaHHE pa3ie/l0oB U TEM KonTpoabubie | IlpakTnueckue 0GpazoBaTebHbIe
NporpamMmbl Bcero padoThI padoThbI pecypebi
Pasznea 1. BenmecTBO M XUuMH4YeCKHe peakmumn
11 [ToBropenue u yriyoneHue 3HaHUN 5 1 Bu6mrorexa LIOK
' OCHOBHBIX Pa3/eioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 Bu6mnuorexa [JOK
' peaKImii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIMS. 8 1 1 Bu6nnorexa LIOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO01ast XxapakTepUCTHKA XUMHUYECKUX 4 1 Bu6nnorexa LIOK
' anemeHToB VIIA-rpymmel. ["agoreHs https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX . oK
.. bubnuoreka
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.e dsocL)Iru 17§41a636
COCITMHEHUS T '
OO0mast XxapaKTepUCTHKA XUMHIECKIX
2.3 aneMeHTOB VA-Tpynisl. A30T, pochop u ux 7 1 EESSE;TS;EE)&OU/I% 414636
COCIMHEHHS T '
OO0mast XxapaKTepUCTHKA XUMHIECKIX
4 bu6mmorexa [IOK
. anemeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.eds0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bubmuorexa [JOK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxkueiie MeTauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BertecTBa 1 Matepualisl B )KU3HA YEJIOBEKA 3 bubnmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosuuecTBo yacoB JJIeKTPOHHbIE
uudposeie
.N;.' Tema ypoka Konrpoabnbie | Ilpakruueckne | [lara 0GpazoBaTeIbHbIC
n/n Bcero padoTsl paboThI H3YHCHHs pecypcbl
[Ipeamet xumun. Poias XuMun B 5KU3HU 1 bu6mmoreka [IOK
yenoseka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
IToHsTHE O METOAAX MO3HAHUS B XUMHUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «[IpaBuna
paboThl B 1a00paTOPUU U MPUEMBI 1 1 bubnuorexa [JOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
Yucteie BemecTBa U cMecu. CIocoObl 1 bu6nmoreka [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTudeckast pabota Ne 2 «Paznenenue
cMecel (Ha mpuMepe OUUCTKU 1 1 Eubmorexa IIOK
PHMED https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN )»
ATOMBI I MOJICKYITBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
XHMMHYECKHUE DIIEMEHTBI. 3HAKH 1 Bu6mmorexa [{OK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u COKHBIE BENIECTBA 1 bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
Bbubmmnoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

10 Xumnueckas popmyna. BareHTHOCTD bubmorera [JOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTHoOcHTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
19 MaccoBas 10151 XUMHYECKOTO dJIEMEHTa bubmuorexa [JOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mob. bubnuorexa [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUA. bubnuorexa [JOK
XHUMHUYECKask peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipusnaku u yCJIOBl/Ifi MIPOTEKAHUS BubmoTexa [TOK
XUMUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoauyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmiorexa HOK
N https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakiui
18 (coenMHEHUs, PA3N0KECHUS, 3aMEIIICHUS bubmiorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN- 5 OK
bubnuoreka 1]
19 IHHHUKTONCAHCT. O6O6HjeHHe 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HAaHUI
20 KonTtponbHas padora Nel o treme Bu6mnorexa LIOK
«BerecTBa 1 XUMHUYECKHE PEAKIIHID) https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmecs razos. Cocras Bu6mnorexa LIOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeniecTBo. O30H

dusnyeckue 1 XUMUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, BH6J_IH0TeKa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 oxcumax
CrniocoObI MoTy4eHus KUCIopo/ia B
23 1a00paToOpUU U MPOMBILIUIEHHOCTH. bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKkIuu, MOHITHE O TEPMOXUMHUYECKOM bu6mmoreka [IOK
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX https://m.edso0.ru/ff0d4790
peaKIusIx
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[TpakTuyeckas padora Ne 3 o Teme Eub OK
26 «[Tomyuenue u cobrpanue KUCIOPOAa, 1 J_IHOTeKa 1
N https://m.edsoo.ru/ff0d4ae2
U3y4EHHE €r0 CBOMCTB)»
07 Bonxopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznyecKkue 1 XuMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bozopoaa. IIpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHATHE O KMCIIOTAX U COMAX bu6miorexa [IOK
https://m.edso0.ru/ff0d50d2
20 Crioco0bI ostyueHust BOA0POIa B Bu6nuorexa [JOK
nabopatopuu https://m.edso0.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme 5
31 «[Tonydyenne u coOupanue BOAOPOA, bubmorexa HOK

W3YyYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmorexa LIOK
m My https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIM 00BbEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ypa1'3.HeHmo peakuuu }fa OCHOBE 3aKOHa nggﬁ;fé%ggﬁfo 45708
00BEMHBIX OTHOIICHUH Ta30B
a5 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnunoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 Bubmorexa [[OK
HHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hachiiennbie
37 u HiHaCLIpeHHBIIe) acTBOPBI NI[J;.CCOBa}I Bubmiorexa LIOK
. P PPl https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOpE
[Ipaktrueckas padota Ne 5 mo reme
a3 «IIpurorosiieHHE PACTBOPOB C bubnnoreka [HOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
a9 KonTtponbHast padora Ne2 o reme Bu6smorexa [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
10 Oxkcupsl: cocTaB, KiacCupUKaIUs, Bu6mnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA
bubmuorexa [JOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, Bu6mnorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

13 [TonydyeHnne u XxuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxaus, Bu6mnorexa LIOK

44 .

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHne u XuMU4YECKHE CBOMCTBA Bu6muorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,

P bu6mmoreka [IOK
46 CIOCOOBI TOTYYEHUS, XUMHUYECKHE
. https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANFHBIX 3aa4 10 TeME Bbu6mnoreka [IOK

47
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)

['eneTnueckas CBA3b MEXAY KJIaCCaMU Bub6imoreka LIOK

48 . .

HEOPraHUYECKUX COECIUHEHUN https://m.edso0o.ru/00ad9a50
. bu6mmoreka [IOK

49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edso0.ru/00ad9ch?
KonTposabnas padora Ne3 no teme
" bubmuorexa [JOK

50 OCHOBHBIE KJIACChl HEOPTAHUYECKUX

o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBble monbITKYM KiIaccupUKaIIU
51 XI/II\F/)[I/I‘{CCKI/IX 3JIEMEHTOB ?IOHHI;I/IC 0 bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 HepI/IOﬂI/I‘{eCKaﬂ CUCTEMA XUMHUUYECKUX bubmmorexa [JOK
pHoA https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
bubnmoreka [JOK
53 [Tepuonpl, TpymIbl, TOATPYIIITHI nommoreka L{

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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Crpoenue artomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

> sanep. M3ororsl https://m.edso0.ru/00ada342
CtpoeHue  IJICKTPOHHBIX  000J0YEK
55 atoMoB  anemeHTOB  [lepmoanueckoii BuGmnorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTuKa XHUMHUYECKOTO
56 9JIEMEHTa 1II0 €ro MOJOXKCHHIO B Bu6morexa LIOK
[lepuoauueckoit  cucreme  [l. n. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue llepuoamyeckoro 3akoHa st
57 pasButus Hayku U npaktukua. . W bubnnoreka [JOK
MenpaeneeB — y4€HbId, MENaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Pe3epBHbIii ok. OO6oOmeHnue u
58 CI/ICTIe)MaTI/IL’»aI_[:: 3HaHII/lIII7I /] bubmmorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
Koutponbnas pabdora Ned mo Teme
59 «CTp(I:))eHI/Ie aTonlja. XuMHUYecKasi CBSI3bY / bubmorexa LIOK
N https://m.edso0o.ru/00adb486
Bcepoccuiickas mpoBepodHas padboTa
60 DIEeKTPOOTPULIATETLHOCTh aTOMOB Bu6morexa [IOK
XUMHYECKHUX 3JIEMEHTOB https://m.edso0.ru/00adaab8
61 HoHHasg XUMHUECKas CBSI3b but6mmorexa IIOK
https://m.edsoo.ru/00adac34
62 KoBanieHTHas mossipHast XUMHIeCKas Bu6nmorexa [{OK
CBA3b https://m.edso0.ru/00adaab8
63 KoBanentHnas HenossipHasi XuMU4ecKas Bu6morexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adae28
65 OKHUCIHUTETBHO-BOCCTAHOBUTEIBHBIE 1 bubmumoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHUE 1
67 P P . 1 bubmuorexa [JOK
CHUCTEMaTH3alus 3HAHUH 110 TeMe https://m.eds00.ru/00ad9ch?
«CtpoeHne aromMa. XUMUYECKas CBS3bY
68 PesepBublit ypok. O60011eHNE U 1 Bu6mmorexa [IOK
CHCTEeMAaTU3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmmuecTBo yacos JJIEKTPOHHBIE
uudgpoBbie
ara
.N;_r Tema ypoka Kontpoabnble | Ilpaktuueckne | [ 06pPaI0BATEIHLHBIC
n/n U3y4eHus
Bcero padoThI padoThbI y pecypes
[Teprognueckuii 3aKoH.
bu6mmorexa [IOK
[lepuoanueckas cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKUX IEMEHTOB 1 bubmorexa HOK
3 https://m.edso0.ru/00adb6b6
HEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa 1 Bu6mmorexa [{OK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xumnyeckoit CBSI?I/I U THUIIBI 1 BuGnnorexa LIOK
KPUCTALTHYCCKUX PEINCTOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
«IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccugukarus XuMruuecKkux 1 bubnnoreka [JOK
peakLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
IToHsTHE O CKOPOCTH XUMUYECKOM
€aKLuu HOHﬂI;He 0 TOMOT€HHBIX U 1 bubmorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
®dakrto IOIIHE Ha CKOPOC 1 bubmiorexa LIOK
TOPBI, BIUAIOLIUE H Thb
p . H p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIMU U TI0JI0KEHUE



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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBCCHU S

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 mucconuainuu. CHIbHBIC U cna0bie bubmorexa OK
: https://m.edso0o.ru/00adcd68
AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmorexa LHOK
https://m.edso00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
12 OCHOBaHUU B CBETE MPEACTABICHHI 00 bubmorera [JOK
N https://m.edso00.ru/00add5d8
ANEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMUYECKUE CBOWMCTBA COJICH B CBETE
13 IpeJICTaBICHUH 00 bubmmorexa LOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 [TonsiTre o ruaponnse cosen bubmorexa HOK
https://m.edso00.ru/00add9d4
15 O06o0011eHNe U cHUCTEeMAaTU3ALUS bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
bu6mmoreka [JOK
16 «Pemenne 3xcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a/1au
KonTtponbHas padora Ne2 o reme
17 «INEKTPOIUTHIECKAS TUCCOITUAIIHS bubmmorexa LIOK
p A HHAIL, https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO01mas XxapakTepuCcTHKa TaJIOT€HOB.
18 XUMHUYECKUE CBOWCTBA HA IIPUMEPE bubmorera [JOK
https://m.edsoo.ru/00addfe2
XJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHUE

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

[TpakTrueckas padora Ne 2 o Teme

bubmuoreka [JOK

20 «HOHWGHH? COHU’IHOH KHCITOTHL, https://m.edso0o.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMH, €CIIU OQUH U3 bubanorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB Bu6moreka [OK
VIA-rpymsr https://m.edsoo.ru/00ade64a
93 AnnoTponHbie MOIU(UKALIUY CEPHI. bubnnoreka [JOK
Haxoxnenue cepbl U €€ COeJMHEHUH B https://m.edsoo.ru/00ade64a
npupoae. XMuMHUYECKHE CBOMCTBA CEPBI
94 CepoBoaopoji, CTpoeHue, (hru3rnuecKue Bu6miorexa [OK
1 XUMUYCCKUE CBOMCTBA https://m.edso0o.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmiorexa HOK
’ https://m.edso00.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JeKaIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
07 Briuucnenue maccoBoil 1011 BbIXOa Bu6muorexa [JOK
IIPOYKTa PCAKIIHH https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckue u

29 XHMHYECKHE CBOMCTBA, MOJyYCHUE U buGmuorexa LIOK
» HOIYH https://m.eds00.ru/00adf004
MpUMEHEHNE
[TpakTiueckas paborta Ne 3 o reme
bu6mmoreka [IOK
30 «[TomyueHne ammmaka, U3y4eHUE €ro
N https://m.edso0.ru/00adf180
CBOWCTBY
31 A3OTHas KHCIOTa, e€ Ppusnueckue u Bubmmoreka LIOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
. bu6mmorexa [IOK
32 ynoopenuit. XuMHUeCKoe 3arpsi3HeHNe
. https://m.edsoo.ru/00adf518
OKpYXKAaroIIel cpelibl COeAMHEHUSIMU
aszora
®docdop. Oxcua pochopa (V) u
33 (1)00(%)0 pHa;[ KI/ICJ'I((l))Ta q)(i)prl)m(qe)CKHe u bubnuorexa LIOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Ucnonb3oBanue hocdaToB B KauecTBe
MUHEpaIbHBIX YI0OpECHUI. bubnuorexa [JOK
34 . .
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso0.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
POz, paenipocip bu6mmorexa [IOK
35 npupoje, GU3NYECKUE U XUMUIECKHE
N https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupepl yraeposa, ux pusndeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVICTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYronbHas KUCI0Ta U € CON bubmorexa LOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa. Bu6noreka LIOK
38 KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[TepBoHavabHBIEC TOHATHUSA 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coequHeHus bubnmorexa LOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue
11 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME Bubimoreka LIOK
«BaxknHenie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponbnas padora Ne3 o teme EuG oK
42 «BaxknHeinie HeMeTaIbl U UX ht?ps?/iﬁ?eﬁs%gru /00ae0e18
COCTUHCHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Mertannuueckas cBsI3b U bu6mmorexa [IOK
43 METaJUTNYECKast KPUCTAIIMUECKast https://m.edsoo.ru/00ae103e
pemérka. @uU3nyecKue cBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUYCCKUN PSITT bubmnorexa LIOK

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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OO6mme crnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus no

45 ABHCHUSIM XUMHNYCCKUX PCAK I/Iﬁ BI/I6J'II/IOTCKa HOK
M PeaKiut, https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMECH
46 [ToHsTHE O KOPPO3UH METAILIIOB Bubsmorexa [IOK
https://m.edsoo.ru/00ae1278
A7 [Ileno4yHbIe METATLITBI Bubsmorexa [IOK
https://m.edsoo.ru/00ael4b2
43 Oxcuipl ¥ THIPOKCHIBI HATPUSL U Bu6mnorexa LIOK
KaJInusg https://m.edsoo.ru/00ael14b2
19 IIlenoyHoO3eMENBHBIE METAILIBI - bubnuorexa [JOK
KaJIbIIUA ¥ Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiine coeqMHEHNS KATbLIAA bubmuorexa LIOK
https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATH3AINS
3HAHUN
59 JKEcTKOCTE BOIBI U CIIOCOOEI €€ Bu6miorexa I[OK
YCTPpaHCHUA https://m.edsoo.ru/00ae1886
[TpaxTrueckas padota Ne 6 o reme
53 "YEcTKOCTEL BOIBI U METOMEI €€ bubmioreka LJOK
https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 ATIOMMEH bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONCTBA OKCUAA U Bu6nuorexa [IOK
rmapokcuaa https://m.edsoo.ru/00aelc64
56 Keneso bubnmoreka [JOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMIAPOKCHUIBI U COJIU JKEJe3a

bu6mmoreka [IOK

> (I1) u xxene3a (III) https://m.edso0.ru/00ae35e6
O00011eHre U cCUCTEMATU3ALIIS

o8 3HaHUHI
[IpakTuueckas padora Ne 7. Permenue

59 IKCIIEPUMEHTAIBHBIX 33124 10 TEME Bu6nnorexa LIOK
«Baxknenume MeTajIbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3

60 pEareHToB JIaH B U30BITKE WU Bbu6nunoreka LIOK
COJICPXKUT IPUMECH. Berancnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuu
O00011eHNEe U CUCTEMATU3ALIHS

61 3HaHUU
Konrtponsnas pabora Ne4 o teme

62 «BaxkHeue MeTallIbl 1 UX
COCTMHCHUS

63 BemecTBa 1 MaTtepuansl B Bu6morexa LIOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arps3HEHNE bubnmnoreka [JOK

64 OKpYXKaroIlEe cpebl https://m.edso00.ru/00ae4270

65 Ponp xumuu B perieHnn Bu6imorexa LIOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
Pe3epBHblit ypok. O60011€HE U bubnuorexa [IOK

66 .
cHCTEeMaTHU3allus 3HaHUH https://m.edso0.ru/00ae0d0a

67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
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CUCTeEMAaTHU3alus 3HAaHUN

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

68 PesepBublit ypok. O6o0mIeHNE U

CUCTeEMAaTHU3alus 3HAaHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KVIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

11

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MTOHSATHH: aTom,
MOJIEKYJIa, XUMHUYECKHH DSJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OAHOpPOJHAS M HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas U MOJIEKyJspHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAash Macca, MaccoBas J0JsI XMMHUYECKOIO
JJIEeMEHTa B COCAMHEHUHU, MOJISIPHBI 00BEM, XUMHYECKas peaxius,
KIaccupukanus — peakiuil:  peakuuu  COCIUHEHHUs,  peaKIuu
pa3joXKEeHUs, peaKklMH 3aMelIeHUs, pPeakIuu OOMeHa, 9K30 - WU
SHJOTEPMUUYECKHE PEAKIUU, TEerIoBo 3(P¢eKT peakiuu, pacTBop,

MacCcCoOBas J0JI BEIICCTBA (HpOI_IeHTHa}I KOHI_ICHTpaI_II/IH) B paCTBOpEC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU U

NPUMCHATH 5TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XHUMHYCCKYHO CHUMBOJIUMKY IJII COCTABJICHUSA q)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_lI/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJISIDHOI'O  Y4YCHHS, 3aKOHQ4

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO YUCl1y MW COCTaBY

YYaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MaccChl

BEILECTB

1.8

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMeHTa 1o (popmyrie




COCIUHCHMUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MO3HAHUS - HAOIIOJCHUE,
U3MEpEeHHe,  MOJEIMPOBAHMUE,  OKCHEpUMEHT  (pealbHBId U

MBICJICHHBIN )

ITo Teme: «Baxuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PACKPbIBATh CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATHH: OKCHJ, KUCJI0Ta,

OCHOBAHHC, COJIb

2.2

OIIpCACIIATh IPUHAAICKHOCTL BCIICCTB K OHpCI[eJ'IéHHOMy KJIacCy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepru3oBaTh  (OMKCHIBATh) OOIINE XUMHYECKUE CBOMCTBA
BEILECTB Pa3JWYHBIX KJIACCOB, IOATBEPKAAs OIMCAHHE IpUMEpaMy

MOJIEKYJISIPHBIX YPAaBHEHHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IIPOrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX
KauCCTBCHHOI'0O COCTaBd, BO3MOXHOCTHU IMPOTCKAHUA XUMHYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TMOCyIOoM U
mabopaTOpHBIM 000PY/IOBaHUEM, a TakKe MpaBWiIaM OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMHU 110 BBITIOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB II0 IMOJYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOJOpPOJAa M KHUCIOPOJa), MPHUTOTOBICHHUIO
pacTBOpPOB C OMNPEACIEHHOM MAacCOBOM JIOJE€H  PAcTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO pACTBOPOB IIENOYEH W KHUCIOT C IOMOUIBbIO

WH/IUKATOpPOB (JIaKMYC, (PeHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKkIuu

ITo Tteme: «llepuonnueckuii 3axkoH u llepuoamyeckas cucrema
xumudeckux snemeHToB JI. WM. MenaeneeBa. CTpoeHHME aTOMOB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHEIC pCakumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKMX IIOHATHH: SAPO aToMa,
AIIEKTPOHHBIA CIIOM aroma, aroMHas oOpOuTaigb, paguyc aroma,
XUMHUYCCKasd CBA3b, NOJApHAss W HCHOOJIpHAsA KOBAJICHTHAA CBA3b,

AIEKTPOOTPHUIIATEIIFHOCTD, MOHHAS CBSA3b, HOH, KATHOH, aHWOH,




CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OMHKCHIBATh M XapakTepu3oBarh Tabmuunyo (opmy llepuommueckoit
CUCTeMbl XMMHYECKHX OJJIEMEHTOB: pa3jNyaTh MOHITHS «TJIaBHAS
noarpymnmna (Arpymnmna)» u «nodounas noarpymmna (brpymnna)», «manbie»

U «O0NBIINE» TEPUOIbI

3.4

packpsiBaTh cmbici Ilepuonuueckoro 3akona J[.MI. MenneneeBa:
JEMOHCTPUPOBATH MMOHUMAHUE TEPUOANUYECKON 3aBHCUMOCTH CBOMCTB

XUMHNYCCKHUX 3JICMCHTOB OT HX IIOJTOXXCHUSA B HepHOHH‘IeCKOﬁ CHUCTEMC

3.5

COOTHOCHUTH O603H3.‘-ICHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/IIle
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnaenaeeBa» C YHCIOBBIMH XAapPaKTCPUCTHUKAMU CTPOCHHUA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apdaa  daapa, 06]].[66 151 (V)

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHI)IX

COCINHCHUAX

3.7

ONpeAeNsaTh BHJI XUMHUYECKOM CBA3M (KOBAJIEHTHas M MOHHas) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpPoBepPsIeMoOro
pe3yJjbrTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJ'II)HOI71 nporpaMmmbl OCHOBHOI'O 001ero 06p830BaHI/Iﬂ

1

IIo Teme: «BeriecTBo U XUMHYECKas peakuus»

11

pacKpbhIBaTh CMBICT OCHOBHBIX XUMHYECKUX TIOHATHHA: PacTBOP,
3JEKTPOJIUTHI, HEIJIEKTPOJUTHI, AIEKTPOJUTUYECKAsd IUCCOLMAIIMS,
peaKknuu HWOHHOTO OOMEHa, KaTaau3aTtop, XUMHYECKOE DPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIE peaximu, OKHUCJTUTEb,
BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTAHOBJIEHHUE, AJJIOTPOMUS,
aMm(poTepHOCTh, XHUMHYECKas  CBA3b  (KOBAJICHTHAs, HOHHAas,
MeTaJuIMuecKas), KpPUCTAUIMYECKasl pelérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu




1.2

HIUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYCCKHUX MMOHATUHA U

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS JJIEKTPOJMTUYECKOM JUCCOLMALUU KHCIIOT,
LIeJI0YE U COJICH, IOJIHBIE M COKPAIIEHHBIC YPAaBHEHUs pEaKUui

WOHHOI0 O0OMeHa

14

paCKpeIBaTh CYHMIHOCTH OKHCIIHMTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHHfI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeramnpl U UX coequHEHUS» U «MeTaluibl U HX|

COCAUHCHUA

2.1

XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U cenu(PUIECKHEe XUMUIECKHE
CBOWMCTBA NPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEP)KIas ONUCAHUE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUSA peaxunﬁ, MMOATBCPKKAAOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKaHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpAaBUJIAM  IMOJb30BAHUS XHUMHUYECKOW MOCYIOH U
1abopaToOpHBIM 00OpYyJOBaHMEM, a TaKXkKe IMpaBWiIaM oOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH IO BBINOJHEHHUIO
1ab0paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHHIO U COOUpaHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIUU, NOATBEPKIAIOIMINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pAacCMO3HABaTh OMNBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHat, Qocdar, cuiaHmKar, Cyiabdar,
TUAPOKCUAMOHBI, KAaTHOHBI aMMOHUS, WOHBl W3YYCHHBIX METAJlIOB,

IIPUCYTCTBYIOIINE B BOJHBIX paCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TTOHSATHIA: MK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpallin MBICITATEIIEHON JCATCIIBHOCTH -

aHaJM3 U CHHTE3, CPaBHEHHE, 0000ITICHUE, CUCTEMAaTH3aIIHIO,




BBIABJICHUC IIPUYXMHHO-CICACTBEHHBIX CBs3EH - AJI1 U3YUCHUA CBOMCTB
BCIICCTB H XHUMHYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTO/bL
IIO3HAaHUA - Ha6J'II-O,Z[€HI/I€, HU3MEPCHUE, MOACIUPOBAHUEC, SKCIICPUMCHT]

(peasbHBIN U MBICIIEHHBIH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Posib XMuuM B KU3HU YeI0BEKa. XMMHUS B cCUCTEME HayK. Tena

u BeliecTBa. @u3NYecKue CBONMCTBA BEIECTB. ArperaTHoe COCTOSAHHUEC BCIICCTB

1.2

IlonsiTHEe 0 MeTOdaxX MO3HAHHUS B XMMUHU. UHCTBIC BEIIECTBA U CMECH. Crioco051

PasaciICHUA cMmeceit

13

ATOMBI H MOJICKYIJIBI. Xumuueckue diieMeHTbl. CHMBOJBI XHMHYECKUX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYEHHE

14

Xumnueckasi (popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemecTB.  OTHocuTenbHass  aTOMHas — Macca.
OTtHOcHUTEnbHAS MOJIEKYJIIpHAs Macca. MaccoBas OISl XUMHUYECKOrO JJIEMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Monbs. MousipHass macca. B3anmocBsA3b KOJIMYECTBa,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IWHUI] BemlecTBa. Pacuy€rel mo dopmMynam

XUMHNYECKUX COG}II/IHCHI/Iﬁ

1.6

dOu3nyuecKkue U XUMHYCCKHE SBICHUSI. XHUMHYSCKAs pakuusa u e€ IMPU3HAKH.
3akoH COXPAaHCHHUA MACChl BCUICCTB. XUMUYECKHUE YpaBHCHUH. KHaCCI/Iq)I/IKaI_II/IH

XUMHUYECKHUX PEeaKIHi (COeTUHEHMS, pa3IoKEeHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU TOCYI0H, ¢ TIpaBUiIaMu
pabotel B jabopatopun u TpuéMamMu oOpamieHus C  JabopaTOpPHBIM
o0opynoBaHueM, H3y4yeHHE U oOmHucaHue (UNYECKUX CBOUCTB 00pasIoB
HEOPTraHUYECKHUX BEIIECTB, HAOMOAeHNE (HU3NIECKUX (TUTABICHUE BOCKA, TasTHUE
TpJa, pacTUpaHHME caxapa B CTYIKe, KUINEHHE W KOHJEHCAIMs BOAbI) U
XUMHYECKHX (TOpEHUE CBEUH, MIPOKATMBAHNE METHOH TPOBOJIOKH,

B3aMMOJICIICTBIE MeNla C KHUCJIOTOW) SIBICHHWH, HaONIOJEHWE U OIHCaHUe
MPU3HAKOB  TMPOTEKAHHWS XHMHYECKUX  pPEaKkIuil  (pasiokeHue  caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THIPOKCUIA
menu(11) mpu HarpeBaHWHW, B3aUMOJCHCTBUE JKejie3a C PACTBOPOM COJIH

meau(11), nzyuenue cmocoOoB pa3ieneHus cMecel (C MOMOIIBI0 MarHHUTA,




¢bunbTpoBaHUe, BbIMApUBaHUE, IUCTUWIUIALUSA, Xpomarorpadus), MpPOBEICHUE
OYMCTKHU MOBAPEHHOM COJIU, HAOJIO/IEHUE U ONMCAHUE PE3yJIbTATOB MPOBEICHUS
OMbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHUS MacChl, CO3JaHue Mojelnei

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxneimme MpEACTAaBUTCIIU HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx - cmech razoB. CocraB Bo3ayxa. Kucmopon - siemeHT u mpoctoe
BelecTBO. HaxoxaeHue KHuciopoaa B MpUpoae, (PU3NYSCKUE UM XUMHUYECKUE
cBorictBa (peakuuu ropenus). Oxkcuapl. Ilpumenenue xucimopoma. CrocoOsl
MOJYYeHUsI KHCIOpOoAa B JIaOOpaTOpuu M TPOMBINUIEHHOCTH. Kpyrosopot

Kucnopojia B mpupojie. O30H - alIoTporHas MoaudUKaIus KUCIOpoaa

2.2

TernoBoit 3¢ heKT XMMUIECKON peaKIny, TEPMOXUMHUYECKNE YPAaBHEHHS, K30 -
Y DHJIOTEPMHUYECKHE peakuuu. TOILIMBO: Yroylb U METaH. 3arps3HEHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3((eKTa, pa3pylIeHne 030HOBOTO CIIOS

2.3

Bomopox - anemeHT u mpocroe BemiecTBo. HaxoxkaeHue BoJOpojia B MpHUPOJE,
du3nveckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CHOCOOBI MMONYYCHHUS.

Kucnots! u conu

2.4

MossipHblil 00bEM Ta30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHHSIM

2.5

dusnyeckue cBoMcTBa BoAbl. Boma kak  pactBoputrens.  PacTBOpBI
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass o1 BelleCcTBa B pacTBOpE. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MPUPO/IE U B KU3HH UesoBeka. KpyroBopot BojibI

B IIpHUPOAC. 3anH3HeHI/IC MMPpUPOAHBIX BOU. OxpaHa N OUYUCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanus wHeopranuueckux coeaunenuid. Oxcuapl. Knaccuduxarms
OKCHJIOB:  coJieoOpasyrolre (OCHOBHBIE, KHCIIOTHBIE, aM{QOoTepHbIC) U
HeconeoOpasywmue. Homenknarypa oxcuaoB. Duznyeckue U XUMHUYECKUE

CBOMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHJO0B

2.7

OcHoBaHus. KHaCCI/I(I)I/IKaI_[I/I}I OCHOBaHMUIA: IEN0YH U HEPAaCTBOPHUMELIC
OCHOBAHUA. HOMCHKJ'IaTypa ocHoBaHui. du3MUecKue U XUMHUYECKHE CBOMCTBA

ocHoBaHul. [loiryyenre ocHOBaHMM

2.8

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa kucior. Dusnyeckue u
XUMHYECKHe CBOMCTBA KHCIOT. Psam aktmBHOocTH MeTtainioB H.H. bekertosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

2.9

Conu. Homenknarypa coneii. @usnueckne 1 XUMUYECKUE CBOWCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCZ[I/IHGHI/Iﬁ

2.11

XUMHUUYECKUH  HKCIEPUMEHT: KayeCTBEHHOE OIpEACICHHE  COJIep KaHus
KHACJIOpO/a B BO3AyXe, NOJYy4YCHHE, COOMpaHHe, paclo3HaBaHHE M H3y4YCHHE
CBOWCTB KHUCIIOpOJIa, HAOJIIOJEHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHMS U INPEKpallleHusl ropeHus (Iokapa), 03HaKOMJIEHUE C
o0pa3llaMu OKCHAOB M OINHCaHME MX CBOMCTB, IOJy4E€HHUE, COOHMpaHHeE,
pacrno3HaBaHME€ W HM3y4yEHUE CBOWCTB BOJAOpoAa (TOpPEHHE), B3aUMOJECHCTBUE
Bosiopoia ¢ okcuioM Menu(11) (BO3MOXKHO MCHOJIb30BAHUE BHJIEOMATEPUAIIOB),
HaOmrozeHne O00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIIEAOBaHHE
0COOEHHOCTEH  pacTBOpEHUs] BELIECTB C  Ppa3jIMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJEH pPacTBOPEHHOIO
BEIIECTBA, B3aMMOJAEHCTBUE BOABI C MeTaJUlaMU (HAaTpUEM U KaJIbLUEM)
(BO3MOXKHO HCIIOJIB30BaHUE BMJIEOMATEPUAIOB), OIPEICIEHUE PpPaCTBOPOB
KUCIOT W IIeNoYed C IOMOILIBI0 HMHIUKAaTOPOB, HCCIIeOBaHUE O0Opa3loB
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJEHUE W3MEHEHUS
OKpacKd HHAMKATOPOB B pPAaCTBOpax KHUCIOT U  IIeJI0Yel, Hu3yueHHe
B3auMOJICHCTBUsL oKkcuaa meau(1l1l) ¢ pacTBOpoM CEpHOW KHCIOTBHI, KHUCIOT C
MeTaJulaMH, peakiii HeHTpanu3aluy, MoJlydeHHe HePacTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOr0 MeTajjla JApPYTMM W3 pacTBOpa COJIM, pelleHue
HKCIEPUMEHTAIbHBIX 3aJau M0 TeMe «BaxHelline Kiacchl HEOpPraHMYECKHX

COECTUHEHUI

Ilepnonnueckuit 3akoH u Ilepuonmueckas cHcCTeMa XUMHUYECKHX DJIEMEHTOB
A.N. MenneneeBa. CtpoeHue atoMoB. XUMHUYecKas CBs3b. OKHUCIHUTENBHO -

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

[lepBple TOMBITKU KJIACCU(DUKAIMA XHUMHUYECKUX JJIeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX DJIEMEHTOB (IIENOYHBIE U MIEIIOYHO3EMEIbHBIE METAIIIBI,
rajoreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT aMmQoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ileproanueckas cucreMa XuMHYecKuXx snemeHToB J[. M.
Menpeneesa. KopoTtkoneprnoanas " JUIMHHOIIEpUOAHAS bopmbl
[Tepuoanueckoil cucremsl xumuueckux anemeHToB .M. Menneneea. [lepruobt
U rpynnsl. OU3NYECKUN CMBICT MOPAJKOBOIO HOMEpA, HOMEpPOB IepHoAa M

TPYIIIBI JIEMEHTA

3.3

Ctpoenune aromoB. CocTaB aTOMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XMMHYECKHX IJIEMEHTOB




[Tepuoanueckoit cucremnl .M. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO

3JIEMEHTa 1o ero nosioxkenuto B [lepuoandeckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpynnaM M MEPUOAAM.
3nauenue Ilepumonnueckoro 3akoHa u lleproanyeckoil cuCTeMbl XMMHYECKUX
AJIEMEHTOB Ui pa3BUTHS Hayku U npaktuku. .M. MenneneeB - y4€Hbld U

rpaxxiaHuH

3.5

Xumnueckas cBa3b. KoBanenTHas (1oJisipHas U HEMOJISIpHAsI) CBSI3b.

BJICKTpOOTpI/II_IaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. OHHAas CBS3b

3.6

Crenenb oxuciieHus. OKHCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKkuunu. HpOHGCCI)I

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCINUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN DKCHEPUMEHT: M3yuyeHue O00pas3loB BELIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCHJIA LMHKA C pPacTBOpaMHM KHUCIOT U
LIeJI0YEH, MPOBEICHUE ONBITOB, MJUIFOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa310KCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [loBropenue

11

ITepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX diieMeHTOB J1.1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaius, KaJIbLUSI U UX
COCMHEHHI B COOTBETCTBMM C TIOJIOKEHHEM 3JeMEHTOB B Ileprnommueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpoeHue BeniecTBa: BHUAbl XUMHUYECKOM CBA3U. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHUUYECKOU cCBsi3u. Kiaccudukamuss 1 HOMEHKIATypa HEOPTaHUYECKUX
BelIeCTB (MEXAYHApOIHAas W TPUBUAIbHAs). XUMHUYECKHE CBOICTBA BEIECTB,
OTHOCSIIMXCA K Pa3IMYHbIM  KJIacCaM HEOPraHWYECKUX COCIUHECHUH,

TCHCTUYCCKAasA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukaius XuMHUECKUX PeaklUi MO pa3IMYHbIM MpU3HAKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEILECTB, IO TEIIOBOMY 3(PQEKTy, Io

W3MEHEHHIO CTEICHEH OKMCICHUS XUMUYECKUX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,




0 YYacTHIO KaTajiu3aropa). OK30- H OSHIOTEPMUYECKHE  PEaKIIHH,

TEPMOXUMHUYCCKUEC YPABHCHHA. IlonsTue o CKOpPOCTH XAMHYECKOU p€akuuu

14

[TonsiTe 06 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakuusx. [lonsrtue o
TOMOTEHHBIX M T€TEPOTCHHBIX peakiuax. [IoHsATHEe 0 XMMUYECKOM PaBHOBECHUHU.
@dakTophl, BIUSIOUIME HAa CKOPOCTh XHMHUYECKOM peakUuuu U TOJO0KEHHE

XUMHUYCCKOTI'O paBHOBECUA

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH, AIIEKTPOHHBIN Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBiieHHEe  ypaBHEHMMH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLIUNA C MHCIOJIb30BAaHUEM METOJA

QJICKTPOHHOI'O banaHca

1.6

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI M HEIJIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHu3M JUCCOLMALUMU BELIECTB C PAa3JIMYHBIMU BUIAMU
xuMuueckor cBsizu. Crenenp auccouuanu. CUIbHBIE U CIIA0BIe AJICKTPOIUTHL.
Peakiun moHHOro oOmeHa. YcClIOBUS NMPOTEKaHHWsS pPEAaKUUH HOHHOrO OOMEHa,
IIOJIHBIE ¥ COKpAallEHHbIE HOHHbIE ypaBHEHUs peakuuid. CBoOWcCTBa KHUCIOT,
OCHOBaHMH U cosel B CBeTe NPEACTaBICHUH 00 3IEKTPOJIUTHUECKON

nuccounanuu. KauecTBeHHbIE peaklinu Ha MOHBI. [loHsATHE O TUApOIM3E coneit

1.7

XVUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAILUITMUYECKHUX
pPEelETOK HEOpPraHMYeCcKHX BEIIECTB - METAJUIOB M HeMeTaioB (Tpadura u
anMasa), CJIOKHBIX BEIECTB (XJIOpHUJA HATpUs); MCCIENOBAHUE 3aBUCHUMOCTH
CKOPOCTM XUMHMUYECKOW peakUud OT BO3ACUCTBUS pa3lIUYHbIX (HaKTOPOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMALIMK  KUCIIOT, IIesoded u  cojieil  (BO3MOYKHO — HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IPHU3HAKU
NPOTEKaHUs peakluid MOHHOro oOMeHa (0Opa3oBaHUE OcCajKa, BbIIEICHUE Ta3a,
o0Opa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIBHO -
BOCCTAHOBUTEINIBHBIX peaKkIil (ropeHue, peakluu paszIoXKeHUs, COCAUHEHHS);
pacro3HaBaHHe HEOPraHMYECKHX BELIECTB C MOMOIIbIO KaYeCTBEHHBIX PEaKIIHi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

HewmeTannel 1 UX COeAMHEHUS

2.1

OOmast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHHS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u pusnueckue cBOCTBa MPOCTHIX
BEUIECTB - TaJOreHOB. XHMMHYECKME CBOWCTBA Ha IpPUMEPE  XJIOpa
(B3aMMOJEHCTBUE C METaUIaMH, HEMeTalaMH, LieJo4amu). XJIOPOBOAOPO.

ConsiHas KUCJIOTa, XMMHUYECKHE CBOICTBA, MOJydeHHe, mpuMeHnenue. JleiictBue




XJiopa U XJI0poBOAOPOJa Ha OpraHu3M 4YCJIIOBCKaA. Baxuneimme XJIOpUIbl U HUX

HaXOXICHHUEC B IIPUPOAC

2.2

OOmras xapaktepuctuka ayeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTereHu okucieHus. CTpoeHue U (U3HUECKHUe CBOHCTBA
MPOCTBIX BEHIECTB - KHCIOpOAa U cepbl. AJIOTPONHbIE MOIUpUKALNN
KHCIIOpoJla M cepbl. XUMHUYECKUE cBolcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
busznueckue U XUMHYECKUEe CBoicTBa. OKCHIBI Cephl KakK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KHCIIOTa, (PU3NYECKUE U XUMUYCCKUE CBONCTBA
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W crHeruduueckue). XUMUYECKUEe
peaKIuu, JIeXal|e B OCHOBE IMPOMBIIUICHHOTO CIOCOo0a TMONYYeHHS CEpHOM
kucnotel. [Ipumenenne. Conu cepHON KHUCIOTHI, KayeCTBEHHAsl peEakius Ha
cynear-uoH. Haxoxaenue cepel u €€ COCTUHEHUH B mpupoje. XUMHUECKOE
3arpsi3HEHUE OKPY)KAIOIIEeH Cpelbl COCTUHEHUSMU Cepbl (KUCIOTHBIE JI0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHHs. A30T, paclpoCTpaHEeHHEe B IPUPOAE,
¢usnueckue u xumuueckue cpoiictsa. Kpyrosopor asora B npupoje. AMMHAK,
ero (uznyeckue M XUMHUYECKHE CBOICTBa, moiyueHue u npumeHenue. Conu
aMMOHUs, ux (1)I/I3I/I'-I€CKI/IG u XUMHUYCCKHUC CBOfICTBa, MMPUMCHCHUC.
KauecTBeHHas1 peakuivs Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJIydEHHE,
¢bu3nyeckue U XUMHUYeCcKre cBOMCTBa (00IIMe KaK MpeCTaBUTENs Kilacca KUCIIOT
u cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJieil aMMOHMS B KauyecTBe
MUHEPATBHBIX yaoOpeHuil. XHUMHUYECKOe 3arps3HEHHE OKpYXKaroIlel cpeabl
COEJMHEHUSIMU a30Ta (KUCIIOTHBIE JOKIH, 3arpsa3HEHUE BO3AyXa, MOYBBI U

BOJI0OEMOB)

2.4

®docdop, amnorponHsle Moaupukauuu (ocdopa, PuzMUecKue U XUMUYECKHE
ceorictBa. Oxcua dochopa(V) u dochopHas xkuciora, ¢(uU3MIECKHE U
XMMUYECKHe CBOMCTBa, moixydeHue. Mcmonb3oBanue ¢(ocdaroB B KadecTBe

MUHEPATBHBIX YI00pEeHU

2.5

Ob6mas xapakrtepuctuka s3aeMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIEHUS. YTIEpoid, aUIOTPOIHBIE
MoaudUKaIMK, pacHpoCTpaHEHHWE B MpUpoJe, (PU3NUYECKHE U XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepoaa B npupoze. OKcusl yriiepoaa, ux
¢du3nyeckue M XUMHMYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OPIaHU3MBI,

MOJIYYCHHUC U ITPUMCHCHUC. DKOJIOTHYECKHUE HpO6JI€MI:I, CBA3aHHBIC C OKCHIO0OM




yriepona(I'y); rumore3a Tr100albHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIM
addekr. YronapHas KUCIoTa U e€ Colu, uX (PU3NYecKue U XUMUIECKHE CBOMCTBA,
nojydyeHue W mpuMeHeHue. KauyecTBeHHas peakiyss Ha KapOOHAT- HOHBI.
Hcnionb3oBanue Kap60HaTOB B GBITy, MCIUIHUHC, IPOMBIINIIICHHOCTU U CCIILCKOM

X03sHCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, alETWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). Mx coctaB m xumuueckoe crtpoenue. [loHsitTue o Ouosornyecku
Ba)KHBIX BEIIECTBAX: KUpaX, O€JKax, YriieBoJax - U UX POJH B )KM3HU YEIOBEKa.

MaTepHanLHoe CANHCTBO OPIraHNMYCCKUX U HCOPIraHUYCCKUX COG,Z[I/IHCHPII;'I

2.7

Kpemuuii, ero ¢pusznueckue 1 XMuMHUYECKHE CBOWCTBA, MOJIyYeHUE U IPUMEHEHHE.
Coenunenuss kKpemHusi B mpupone. OOmme mnpenactaBieHuss 00 OKCHIE
kpemuusA(I'Y) u kpemHueBoit kucinote. CUIMKAThI, UX HCIOJb30BaHHE B OBITY,
MEOUILINHE, IMPOMBIIIJICHHOCTH. Baxkueiinime CTPOUTCIIBHBIC MaTcpurabl:
KepaMHuKa, CTEKJI0, IEeMEHT, OeToH, kene300eroH. IIpobiembr OGe3zomacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUUECKUN HKCHEPUMEHT: H3ydeHHe OO0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHNE KAYECTBEHHBIX PEAKLIUN Ha XJIOPUJ -
UMOHbl W HaOJIOJICHHMEe NPU3HAKOB MX MPOTEKAHUs; OIMBITHI, OTPAXKAIOLIUE
¢u3nyecKue U XMMHYECKHE CBOWCTBA TaJIOT€HOB U UX COEIMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHATIOB); O3HAKOMIIEHHE € OOpa3llaMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIEHME C oOpas3iamMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOXKHO ~ MCIIOJIb30BAaHME  BMJICOMATEpUANIOB); HaOJIOJEHHE Ipolecca
oOyrnuBaHusl caxapa MO JE€WCTBUEM KOHIEHTPUPOBAHHON CEpHOW KHUCIIOTHI;
U3yuyeHHe XMMHYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHUCIOTHI, MpPOBEJICHHE
KaueCTBEHHOW peakuuu Ha CyiabdaT-uoH U HaONIoJIeHHe TMpu3Haka eé
NPOTEKaHUS; O3HAKOMJICHHE C (PU3MUECKUMH CBOICTBaMU a30Ta, Gocdopa U ux
coeMHEHUN (BO3MOXKHO MHCIOJb30BaHUE BHUAEOMaTepuaioB), oOpa3uaMu
a30THBIX U (HOocPOpHBIX yIOOpeHui; moaydeHue, coOupanue, pacro3HaBaHue U
U3Y4YECHHE CBOWMCTB aMMHaKa; MpPOBEACHHE KAayeCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U pocdaT-uoH U U3ydeHUE IPU3HAKOB UX NPOTEKaHMs,

B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOW KHMCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HW3YYE€HHE MOJAENEH KPUCTAIIIMYECKUX
peméTok anmasa, rpadura, QyIepeHa; 03HaKOMIICHHE C MPOIIECCOM afCcopOIuu

PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOKHCTBOM




IPOTHBOIa3a; IOJIydeHHe, COOMpaHHUE, pacllO3HaBaHWE U HU3yYCHHE CBOMCTB
VIJIEKHCIIOTO Ta3a; IMPOBEJICHHE KAaueCTBEHHBIX pEakUuid Ha KapOoHAT- U
CHWJIMKAaT-UOHbl W H3Y4YE€HUE NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHE C
IPOAYKIMEN CHJIMKATHOM IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl 1 uX COCIUHECHNUA

3.1

OO0mast xapakKTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB - METAJUIOB HA OCHOBAaHUH HX
nojoxkenus B Ilepuoguueckoil cucrteMe XxuMuueckux anemeHtoB .M.
MenpeneeBa u ctpoenus atromoB. CTpoeHre MeTauioB. MeTainyeckas CBSI3b U
METAJJIMYeCKass KpUCTAUIMYECKas pemérka. IJIEKTPOXUMHYECKHM  psif

HaIIPSHKEHUN METaJIOB

3.2

duznyeckrue U XMMUYECKHE CBOMCTBA MeTaiioB. OO0muMe crnocoObl MOTydYeHHs
MeTtauioB. [loHATHE O KOPPO3UM METAILJIOB, OCHOBHBIE CIIOCOOBI 3aAIUTHI UX OT
Koppo3uu. CraBsl (CTalb, YyryH, JIOPATIOMUHHIN, OpOH3a) U UX MPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[llenounsle Meramwibl: nojoxkeHue B Ilepuonmyeckoil cucreMe XUMHYECKHX
anemeHToB J[.M. MenneneeBa; cTpoeHHe UX aTOMOB; HAaXOXJEHUE B MPUPOJE.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). Okcuasl U
TMIPOKCUABI HaTpus M Kanus. [IpuMeHeHHe IIETOYHBIX METAUIOB M HX

COeTUHEHNN

3.4

[llenmoyHo3eMenbHBIC  METANIBl MarHui ©W  KaJdbOUi: MOJOXKCHHE B
[Tepuoanueckoit cucreme xumudeckux snemeHToB .M. Menaeneesa; ctpoenue
UX aTOMOB; HaxOXkJAeHHe B mnpupoge. Puznueckue U XHUMHYECKUE CBOWMCTBA
MarHusi U Kaublus. BaxxHelinme coenuHEHHs] Kaiublus (OKCHUI, THAPOKCHUI,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHui: nojnoxeHue B llepuonnueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
.. MeHnneneeBa; cTpoeHue aroMa; HaxoxJAeHHE B mpupoxae. dusznueckue u
XMMUYECKHE CBOWCTBA aMOMUHMS. AMQOTEepHblE CBOWCTBA OKcHIa U

TUAPOKCHUA AJIIOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoandeckor cucreMe XuMudeckux sneMeHToB [I.M.
MeHeneeBa; CTpOEHHE arToMa; HaxoKJIeHue B mnpupoae. Dusznueckue u
XUMHUYECKHe cBoiicTBa xeneza. Okcuibl, rugpokcuasl u conu sxenesa(ll) u

skene3a(Lll), ux cocras, CBOMCTBA U MOTYyYEHUE

3.7

XUMHYECKUHN SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3laMy METaJlJIOB U CIUIaBOB,

uX (pU3NUECKUMH CBOMCTBAMU; U3yUEHUE PE3yIbTaTOB KOPPO3UU METAIIIOB




(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEMH
B3aMMOJICUCTBHUS OKCUJIA Kb M Hatpus C BOAOH (BO3MOKHO
HCIIOJIb30BaHUE BHIEOMATEPUAIIOB); HCCIEIOBAaHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHHUsl JKele3a B KHUCIOopoAe (BO3MOYKHO — HCIOJIb30BAaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAaHUs KaueCTBEHHBIX pPEaKlUi Ha HOHBI
(MarHusi, Kajublivsi, allOMUHUS, IUHKA, xene3a(ll) wm >xeneza(lll), memu(11);
HaOJI0/IeHUEe U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMHU HATpus,
Kadsg U Kanblusg  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBanre aM(pOTepHBIX CBOMCTB T'HAPOKCHA AIIOMHHHS W THUIPOKCHU[A
[IMHKA; PEIlIeHNEe YKCIIEPUMEHTAIBHBIX 3a/1au 10 TeMe «BakHeline MeTauibl 1

X COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBbie Marepuasibl u TexHOJIOrMU. BemiecTtBa m marepuanbl B MOBCEIHEBHOMN
JKM3HU YeJ0BeKa. XMMHS U 3J10pOBbe. be3ornacHoe MCnosib30BaHUE BEIIECTB U
XUMHUYECKHX peakinuii B ObITy. [lepBas mOMOIIs NMPU XUMHUYECKHX OXKOTaxX MU

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOHM  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomier cpeast [1JIK. Poiab xumum B pelieHun 3KOJIOrMUECKUX MpoOIieM.
[TpupoaHble UCTOYHUKU YIJIEBOAOPOAOB (yrojb, HPUPOAHBIM Ta3, HeTh),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIINIICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




MMPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOT0 0011ero oopasosanus Ha ocHope PI'OC

1

IIpencraBnenue:

11

0 TII03HABAaEMOCTH SIBJICHHU Opupoabl, ITOHHMMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH KakK o0Jractu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H_[€I‘/'I KYJIbTYpPbl H HpaKTI/I‘{CCKOﬁ
ACATCIIBHOCTH YCJIOBCKa B YCIOBUAX COBPCMCHHOI'O O6III€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAayYUYHbIX MCTOHaxX IIO3HAHUSA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOAAX HCCICAOBAHWA BCIICCTB W  U3YUYCHUIA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOJCIN JIA

00BsACHEHUS CTPOCHUA ATOMOB U MOJICKYJI

13

0 chepax mpoPeCcCHOHAIIBHON NESITEIbHOCTH, CBSI3aHHBIX C XUMHUEU U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSX
XUMHUYECKOH HAyKH, YTO ITO3BOJHUT OOYYAIOIIMMCS pPacCMaTPHUBAThH
XUMHIO Kak cepy cBoeil Oymaymiel mpohecCHOHaTbHOU NesTeNbHOCTH
U c/ieNIaTh OCO3HAHHBINM BHIOOP XUMUU KaK MPOQPHUIBHOTO MpEeaMeTa pU

nepexo/ie Ha YpOBEHb CPETHET0 00IIero 00pa3oBaHUs

Brmanenune cucremMoll XUMHYECKMX 3HAaHUM M yMEHHE IPUMEHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaOKHEHIIIME XUMHYECKHE IIOHATHS: XHMHYECKHH DIEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS
HEOJIHOPOAHAsT CMECh, OTHOCUTENBHBIE aTOMHAas W MOJEKYJspHas
MAacChl, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBAaHME, COJIb (CpEeIHss), XUMHUYeCKas
peakius, peakIMh COCTUHCHHS, PEAKIUU pa3JIOKEHUs, peakInuu
3aMeIeHus, peakuuu OoOMeHa, TermoBoi 3(DQeKT peakiuu, dK30- U
SHAOTEPMHUYECKUE PEaKIUU, PACTBOP, MAccoBas JOJS XUMHUYECKOTO
AJIEMEHTa B COSMHEHHH, MacCOBasi OJISl U MPOIICHTHAS KOHIICHTPAIIHS

BEIIECTBA B PaCTBOPE, SAPO aTOMa, MIEKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTank, paguyc aToma, BaJICHTHOCTb, CTCIICHb OKHUCIICHMS,

XUMHUYECKass  CBSI3b,  AJIEKTPOOTPULATEIBHOCTh,  IOJIIpHAasT U
HENoJIIpHAasi KOBAJICHTHAs CBs3b, HOHHAas CBSI3b,

MeTaJuIn4ecKas CBSI3b,

KpUCTaNIM4ecKass pemérka (aroMHas, MOHHAsA, MeTaJlJIMyecKas,
MOJIEKYJISIpHAsl), UOH, KaTHUOH, aHMOH, 3JEKTPOJIMT U HEIEKTPOJIUT,
AIIEKTPOJINTUYECKAs TUCCOLMALINS, peaKuy HOHHOTO oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ pPEaKIUMM,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKHMCIIEHUE W  BOCCTAHOBJICHHME, DJIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIC pEaKIHH,

CKOPOCTh XHMHUECKON peakiuu, katanmuzatop, I[IJIK, xoppo3us

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHWMHH: 3aKOH COXpaHEHHUs MAacChl,
nepuoanueckuii 3akoH .M. MenaeneeBa, 3aK0H MOCTOSHCTBA COCTABA,

3aKOH ABOTa/Ipo

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpPHU, TCOPHA

BHGKTPOHHTHHGCKOﬁ Jucconruanumn

Bnangenue ocHoBamu XUMHYCCKOM I'paMOTHOCTH, BKJ'II-OLIaIOI_HCI‘/'II

3.1

YMEHME IIPABUIIBHO HCIIOJIB30BAaTh U3YYEHHBIE BELIECTBA U MAaTEPUAJIbI
(B TOM uyucie MUHEpaJbHble YyIOOpEHMs, METaljbl U CIUIABBI,
OPOAYKTHl TepepadOTKU MHPUPOJHBIX HCTOYHHUKOB YTIIEBOJOPOJIOB
(yrnsi, mpupoiHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, HA|
IPOU3BOJICTBE U TOHUMaHHUE 3HAYCHUS JKUPOB, OEIIKOB, YIJIEBOJIOB /IS
OpraHu3Ma 4YeJlOBeKa; YMEHHE MpPOrHO3MpPOBATh BIUSHUE BEILECTB U

XUMHUYCCKUX IIPOLECCCOB Ha OpraHu3M YCJIOBCKA M OKPYKAIOUIYIO

MPUPOJIHYIO CPEY

3.2

YMCHUC HUHTCIPUPOBATH XUMHUYCCKHUC 3HAHHA CO 3HAHUAMU OPYTUX|

y4eOHBIX IPEMETOB

3.3

HaJIMYUE OTbITa padOThI C Pa3IUYHBIMU UCTOYHUKAMU HH(OPMAaLIUHU 110
XUMUM (Hay4Has M HAy4YHO-TIONMYJSIpHAs JIUTeparypa, CJIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO O B€IICCTBAxX, HX
MMPEBPAIICHUAX u MPaKTUYICCKOM NMPpUMCHCHUUN n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrapara “ CHUMBOJIMYECKOI'O

A3bIKa XUMUH [T COCTaBJICHUS (OPMYJI HEOPraHMUECKUX BEIIECTB,




YpaBHEHUN  XUMHUYECKUMX  pPEAKLUHMM; OCHOBAMH  XUMHUYECKOM

HomeHkatypbl (IUPAC u TpuBHambHOI)

VYMeHHe OOBICHATL CBSA3b ITOJOKEHHS DJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTECMC C YHCJIOBBIMHU  XAPAKTCPHUCTHUKAMH  CTPOCHHUA  aATOMOB

5 XHMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOImee YHCiIo
AJIGKTPOHOB), PACHPENCIICHHEM JJICKTPOHOB IO JHEPTeTUYCCKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KT U KaJIbIU
IIpencraBienue O  NEPUOAUMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX DJIEMEHTOB (pajuyc aToma, JJIEKTPOOTPHIATEIILHOCTS),

6 MPOCTBIX M CIIOKHBIX BEHIECTB OT TOJIOKEHUS JJICMECHTOB B
[Tepuoaunueckoii cucreme (B MajblX MEPUOIaX U IIaBHBIX MOATPYIIIAX )
Y DJIEKTPOHHOTO CTPOCHHSI aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMUYECKHE PEAKIIUH

8 YMeHue onpenensiTh:
BaJICHTHOCTh M CTEMEHb OKUCJICHHS XUMHUYECKUX DSJEMEHTOB, 3apsij

8.1
HOHA
BUJ XHUMUYECKOW CBS3M M THUIl KPUCTAUIMUECKON CTPYKTYpHl B

8.2 COEIUHEHUAX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEh

9 YMeHne xapakTepru3oBath (U3MUECKHUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BeHIeCTB (KHUCIOPOJ, O30H, BOAOPOA, rpadur, amnmas,

9.1 KpeMHu#l, a3or, (docdop, cepa, XJIop, HATpuUl, Kajauil, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX pacTBOPOB (BOJa, AMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCUIBI M TUAPOKCHABI MeTaioB I-11A
rpynn, amomunus, menu (II), mmaka, xenmesza (II u III), oxcumbr

9.2 yraepona (II u IV), kpemuus (IV), azora u docdopa (III u V), cepsr
(IV u VI), cepHucras, cepHas, a30THCTas, a30THas, QochopHas,
yTOJIbHas, KPEMHHUEBAs! KUCIIOTA M KX COJIH)

9.3 IIPOrHO3MPOBaTh M  XapaKTEpU30BaThb CBOMICTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa MW CTPOCHHA, IIPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb MPOTCKAHUSA XUMHUYCCKHUX]

MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

YMeHHE COCTaBIATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS pEaKkUui, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
WUTIOCTPUPYIOIINX ~XVUMHYECKHE CBONCTBA M3YYEHHBIX KJIACCOB
10.3 (Tpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):
OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
111 MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B PaCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
[0 YPaBHCHHSM XUMHUYECKHX PEAKIUH ¥ HAXOIUTh KOJIHYECTBO
114 BEIeCTBa, 00BEM M MacCy peareHTOB WIIH MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJAaMHM  HAy4YHOTO TO3HaHWs  (HaOmronaeHue,
HU3MEpeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNE) MPU M3yYCHUH BEIIECTB U
121 XUMHUYECKUX SBIEHUI; yMeHHe CcOopMyTupoBaTh MpodIEMy H
MIPETIOKUTE MTYTH €€ PEIICHUS
O6e3omacHOM pabOThl € XUMHUYECKUMHU BEIIECTBAMHU, XHUMUUYECKOU
12.2 .
MOCY/I0H ¥ JIa0OPaTOPHBIM 00OPYIOBAHHEM
npaBujaMu 0€30MacHOTO OOpAaIIeHHs C BEIIECTBAMH, MUCIOJIB3yEMBbIMU
B MOBCEJHEBHON KU3HU, MPAaBUIAMH TIOBEJICHUS B IESIX COCpeKESHH
3JI0POBbSl M OKpPYXKalOUIEH MPUPOJHON Cpeapl; MOHUMaHUE Bpeaa
123 (omacHOCTH) BO3ACWCTBHUS HA JKUBBIE OpPraHU3MBI OIpPEACTEHHBIX|
BEIIECTB, CIIOCOOOB YMEHBINICHUS W TPEJAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
Hannuue mnpakTHUeCKWX HABBIKOB IJIAHHUPOBAHUS M OCYIIECTBICHHUS
13 CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE U OMHMCaHue (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
131

(I)I/IBI/I‘IGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMMH, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHUS XMMUUECKUX peaKLnii

13.2

HU3Yy4YCHUC croco0oB pasaciCHusa cMmecent

13.3

MIOJIyYE€HUE KHUCIOPO/a U U3YUYEHHUE €ro CBOWCTB; MOJIYyYEHHE BOJOPOAa
U U3YYEHHE €ro CBOICTB; MOJy4YEHHUE YTJIEKUCIIOrO rasa U H3yuyeHUue

€ro CBOMCTB; MOJIyYEHUE aMMHUAKa U U3yUYECHHE €TO CBOMCTB

13.4

MPUTOTOBJICHHE PAcTBOPOB C OMNPENEeNEHHOM MaccoBOW  Jojeit

pPacTBOPEHHOIO BEILIECTBA

13.5

IpUMEHEHUE MHIUKATOPOB (;makmyca, METHIJIOpaHkKa u
denondranenna) s OmpeAeNieHUsT XapakTepa cpelbl B pacTBopax

KHCJIOT U menoqeﬁ

13.6

HCCIICOJOBAHUE MW  OIIMCAHUC CBOMCTB HCOPraHM4YCCKHUX BCHICCTB
Pa3JIMYHbIX KJIIACCOB;, U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlJlIaMU,
OKCHJaMH MCTAIJIOB, PaCcTBOPpUMBIMU u HCPAaCTBOPUMBIMHU
OCHOBAaHHAMH, COJISIMU; TIOJIYUYCHUEC HCEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOI'0  MCETalllla ApYTUM H3  pPacTBOpPaA COJIH;

HCCIICOOBAHUC aM(bOTepHLIX CBOMCTB THAPOKCUAOB aJIFOMHHUA U

[IUHKA

13.7

PEHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNUYCCKUX COC}IHHGHHfI)); ((3J'IGKTpOJ'II/ITI/I'-ICCKafl
JUCCOLIM AL, «BaxkHelmue HEMETaUIbI U HUX COCAUHCHUA»,

«BaxHeHIe MeTaiIbl U UX COCAUHCHUA»

13.8

XUMHUYECKHE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKA
MPOTEKaHUs PEaKIuii MOHHOTO OOMEHa; KauyeCTBEHHBIE PEaKIuu Ha
MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HWOHBI: XJOPHUA-, OpOMUJI-,
wonua-, cymbdar-, ¢docdar-, kapOoHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHusi, KaJbIIHs, aTIOMUHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

YMmeHnue:

141

NpEaACTaBIATE PE3YJbTaTbl OKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTCJIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_I U BBIABJATH OSMIIMPHYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAaHABJIIMBATH CBA3HU MCEKAY PCAJIbHO Ha6JIIO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMHA U IIpOoHCCCaMH, IMPOUCXOAAIINMU B MAKpPO- U MUKPOMHUDPE,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 [TepBoHauaJIbHBIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei
ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJB XUMHUYECKUX
12 371€MEHTOB. [IpocThIe U CIIOKHBIE BELIECTBA.
Xumudeckasi popMyiia. BaleHTHOCT, aTOMOB XHMHUYECKUX 3JIeMeHTOB. CTereHb
1.3
OKHCIICHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAasT aTOMHas Macca.
1.4 OTHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 10151 XUMHUUYECKOr0 3JIEMEHTa B
COEAMHECHHUU
15 KomnuecTBo BemectBa. Moib. MosnsipHas Macca. MoJsipHbIi 00bEM ra3oB.
' B3anMocBs3b Koau4ecTBa, MacChl U YUCIIA CTPYKTYPHBIX €IMHUIL BEILIECTBA
16 OU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKasl peakius U €€ MPU3HAKU.
' 3aKOH COXpaHEHHUsI MaCcChl BENIECTB. XUMUUYECKUE YPaBHEHUSI
Ilepuonnueckuii 3akoH u Ilepuoanyeckas cucrema Xumuueckux sneMeHTos [1.M.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa XUMU4ecKux siemeHTos /.M.
21 Menneneesa. Ilepuoasl u rpynmbsl. OU3NUECKUd CMBICT TOPSAKOBOIO HOMEpPA,
HOMEPOB MEPHO/Ia U TPYMIIBI JJIIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3orombl. DnekTponsl. CTtpoeHHE
292 ANEKTPOHHBIX  000JI0YeK aroMOB MepBbIX 20 XUMHUYECKHMX 3JIEMEHTOB
[Tepuonnueckont cucremsl [[.1. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX
MEepPUOIOB, Kajus, Kalblus (paguyca aTOMOB, JJIEKTPOOTPHIIATEIILHOCTH,
2.3 METATNYECKUX M HEMETAJUTMUECKUX CBOWCTB) U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM 3JIEMEHTOB B [leproauyeckoil cucteMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
Xumuueckass cBs3b. KoBaneHTHas (moJsipHast U HENoJspHas) CBS3b.
3.1 DNEeKTpOOTPULIATETPHOCTh ~ XUMHUYECKUX  JJIEMEHTOB.  VOHHas  CBs3b.

MeTtannuueckas CBI3b




3.2

Tumbl KpUCTAIMYECKUX pelETOK (aroOMHas, HWOHHAs, MeTallIn4yecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEIETKH U BHJIA

XUMHYECKOH CBSI3U

Baxuelmme npeAaCcTaBUTENM HEOPraHMYECKUX BewlecTtB. Hemeraimel m ux

COCOAMHCHU. Mertannsl ¥ UX COCOAUHCHUA

4.1

Knaccudukanms u HOMEHKIATypa HEOPraHMYECKUX COCJUHEHUI: OKCHIIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTepHBIC) u
HecoJeo0pa3yolne; OCHOBaHMM (IIEIOYM M HEPACTBOPUMBIE OCHOBaHUA);
KUCIOT (KUCIOPOACOAEpKaIIne U OECKICIOPOIHBIE, OJIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

dusnyeckrue 1 XUMHUUECKHE CBOMCTBA IMPOCTBIX BCUICCTB-HCMETAJIJIOB: BOAOPOIa,

XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, pocdopa, yriiepona, KpeMHHS

4.3

dusznueckue W XUMHYCCKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTUA,
HaTpu:A, Kajlusd, Mariusgd W KaJlbOusl, aJJFOMHHUS, XKCJIC3d. SHGKTpOXI/IMH‘leCKI/Iﬁ

PAI HAIIPSKEHUN METaJlIOB

4.4

dusznyeckue U XMMHYECKHE CBOMCTBA BOJOPOAHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

®uznyeckue W XUMHYECKHE CBOMCTBA OKCHJIOB HeMeTramioB: cepbl (IV, VI),
azota(11, IV, V), docdopa(lll, V), yrnepona(l1, IV), kpemuusi( IV). [Tonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcunoB: meTamioB [A-IIIA rpynn, nunaka, menu(Il) u

xeneza(ll, III). ITonydyenne okcuaoB METAIIOB

4.7

XYUMHYECKUE CBOICTBA OCHOBAaHUN M aM(OTEPHBIX THUAPOKCUIOB (Ha MpUMeEpe
TUAPOKCHIOB  aIOMUHUS, Kene3a, IuHKa). [lomydeHue ocHoBaHUW U

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CepHOM, a30THOU, (ochopHON, KpeMHHEBOW, yroapHOH. (OcobOble
XAMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

[Tomy4yenue kucnot

4.9

OO0me XuMHYECKHE CBOMCTBA cpenHux cosie. [lomydenue coneit

4.10

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacnio3dHaBaHue BOAOpPOJd, KHCJIOPOOd, aMMHUAKA,

YIJICKUCIIOTO r'a3a B J13.60paT0pI/II/I
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[Momyyenne ammuaka, CepHONH M a30THOH KHCIOT B NMpOMBIIUIEHHOCTH. OOmme

CHOCOOBI OJTYYCHUS METAJIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

Xumudeckue peaKnuu

5.1

Knaccudukanus XMMHYECKHX PEaKIMi M0 Pa3IUYHBIM MPU3HAKAM: MO YHCITY U
COCTaBy Yy4YacCTBYIOUIMX B pEaKLUUU BELIECTB, IO TEIUIOBOMY 3(¢eKTy, Io

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoit 3 PeKT XUMUIECKON peakii, TEPMOXUMHYECCKUE YPaBHEHHs. DK30 -

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA

5.3

OKHCIUTEIBFHOBOCCTAHOBUTEIBHBIC pCakuru. OKHCIIMTEIN U BOCCTAHOBUTCIIH.
Hpoueccm OKHUCICHUA u BOCCTAaHOBJICHH . SHCKTpOHHBIfI OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCaKknuuun

5.4

TeopI/m SHGKTpOHI/ITI/I‘leCKOﬁ Auccounuanuu. KaTI/IOHBI, AHHWOHBI. SHCKTpOHI/ITH u

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Aucconrannumn

5.5

Peakuuu noHHOTO obMeHa. YcioBus IMPOTCKAHUA peaKuHﬁ HMOHHOTO O6M6Ha,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKI_[I/Iﬁ

XHUMHA ¥ OKpYXkKarolas cpena

6.1

BemectBa u Martepuansl B IOBCEJHEBHOM JKM3HM YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKMX peakuuid B jaboparopuun U OBITY.

HepBaﬁ NNoMoub IMMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYEeCKOe 3arps3HEHHe OKpyKaromed cpeabl  (KUCIOTHBIE — JIOXK/H,
3arpsi3HEHUE TIOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MPEIOTBpaICHUS
[IpenenpHast gomyctumas koHuneHTparus BemecTB ([IJK). Pomp xumuu B
pelIeHUN  HKOJOTHYECKUX TpolsieM. YCWiIeHHe MapHUKoBoro dsddekra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

[Tpumenenue cepsbl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COEIMHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM XO3sicTBe. [IpuMmeHeHue
METAJUIOB U CIUIAaBOB (CTalb, YYryH, AIOPAIIOMHUHUH, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX COCIMHEHUH. [IoHsATHE O KOPPO3UHM METalIOB, OCHOBHEIC

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHUKH YIIE€BOJOPOJAOB (yrojb, NPHUPOIHBIA Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie oHSATUS 00 OpPraHN4Y€CKUX BCHICCTBAX KaK O COCIMHCHUAX
yriaepoaa (MeTaH, STaH, OSTWJICH, AaleTHJIeH, JTaHOJ, TIUIEPHUH, YKCyCHas
kuciota). [loHATHE O OMOJIOTMYECKHM BaXXHBIX BEIIECTBAX: JXKHpax, OenKax,

YrJICBOJax - U UX POJIA B JKU3HU YCIIOBCKA




PacuéTnrl:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHHUSIM




